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Surgical retraction method for endoscopic cardiac surgery - involves 
forming incisions in tissue adjacent rib cage, passing retractor device 
through which engages ribs and then applying a lifting force to retractor 
to create working space 

Patent Assignee: ORIGIN MEDSYSTEMS INC (ORIG-N) 

Inventor: CHIN A K 

Number of Countries: 001 Number of Patents: 
Patent Family: 

Applicat No 
US 94279290 
US 96668827 
US 97869830 



001 



Patent No 
US 5823946 



Kind Date 
A 19981020 



Kind 
A 
A 
A 



Date 
19940722 
19960624 
19970605 



Week 
199849 



B 



Priority Applications (No Type Date) : US 94279290 A 19940722; US 96668827 A 

19960624; US 97869830 A 19970605 
Patent Details: 

Patent No Kind Lan Pg . Main IPC Filing Notes 

US 5823946 A 14 A61B-017/02 Cont of application US 94279290 

Cont of application US 96668827 
Cont of patent US 5676636 

Abstract (Basic) : US 5823946 A 

The method involves forming a first, subxiphoid incision and then 
a second incision in a diaphragm positioned adjacent to the rib cage 
(AA) and then a suprasternal incision and then passing the distal end 
of a specialised retractor device (10) through the incisions engaging 
it with the rib cage. A lifting force is applied to the proximal 
portion of the retractor device so as to lift the rib cage and the 
sternum to create a mediastinal working space within the rib cage. 

Surgical instruments (202,204) are introduced between a pair of the 
ribs which adjoin the sternum to one side of the sternum so that they 
pass into the mediastinal working space. The surgical procedure is 
performed using the surgical instruments within the mediastinal working 
space "while maintaining the lifting force on the retractor for the 
duration of the surgery. 

ADVANTAGE - Provides an optimum working space without having to 
perform a sternotomy, hence reducing trauma to the patient etc. 
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Method for inserting intra-pericardial electrodes - provides 



in tra-peri cardial access by clamping wall and passing guide wire through 
clamping jaw guides and tissue 
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Abstract (Basic) : EP 417031 A 

The method involves creating a subxiphoid incision/ and 
dissecting a tunnel between the pericardium and the diaphragm from the 
subxiphoid incision towards the posterior aspect of the pericardium. A 
pericardial incision is made in the inferior border of the pericardium. 
A clamp-like placement device is provided having elongate tubular jaws 
with aligned open distal ends curved towards one another. One of the 
jaws is passed through the pericardial incision to locate the curved 
end of the jaw at a posterior position within the pericardium. The 
other of the jaws is passed into the tunnel to the exterior of the 
pericardium to locate the curved end of the other jaw in alignment with 
the curved end of the one jaw. A guide wire is passed through the jaws 
to extend the wire within and through the pericardium. 

The placement device is removed while leaving the guide wire in 
place. A cannula is extended over the wire within the tunnel to pass 
the cannula through the tunnel and into the pericardium. 

An electrode is passed through the cannula and into the 
pericardium to one side of the heart . (llpp DWg.No.1/21) 
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Inflatable balloon inserting device in chest wall for providing blood 

flow in coronary arteries , cerebral arteries 
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Abstract (Basic): US 5931850 A 

NOVELtY - The inflatable balloon (105) is mounted at the stem of a 
stem structure (100) the balloon is biased towards the stem by a spring 
and constrained backwardly by the tissue layers during its advancement 
through the chest wall. The balloon is advanced relatively to the stem 
to enable entry into the chest cavity. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for the 
following : 

(a) direct heart message apparatus; 

(b) cardiac resuscitation device. 

USE - For insertion of inflatable balloon in chest wall for cardiac 
resuscitation for maintaining blood flow in coronary arteries, cerebral 
arteries by cardiac pump. 

ADVANTAGE - Enables direct heart message without risk in passive 
opening of thoracic cavity. Facilitates safe and quick insertion of 
balloon in chest cavity for direct heart message. Generates artificial 
circulation by executing pumping action in heart by pressing and 
releasing heart from thoracic spine. Facilitates installation of 
balloon even by paramedical person by simplifying installation process. 
Enables installation of balloon in heart in hospital, outer area during 
cardiac arrest. Facilitates automated installation of balloon on 
anterior chest wall or on subxyphoidal region. Prevents injection by 
using disposable sterile unit. Prevents accidental damage of heart by 
using stem with blunt end. 

DESCRIPTION OF DRAWING (S) - The figure shows a sectional view of 
cardiac pump. 

Stem structure (100) 

Inflatable balloon (105) 
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Abstract (Basic) : US 5897586 A 

NOVELTY - The lead (1) includes a system of one or more coils (7) 
and one or more sensors (9) coupled, but not electrically connected, in 
a linear arrangement and which can be configured as a loop (15) . A 
closure segment (13) includes a sleeve (25) and perforations (29) for 
closing the loop with a suture. The lead also includes a connector 
system (5) comprised of an insulating sheath (23) enclosing a conductor 
and ends (45,47) for coupling the loop system (3) to a pulse generator. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for the 
following: 

(a) a method of implanting the lead which comprises introducing the 
lead into the pericardium through a transxiphoid or siabxiphoid 
incision, securing the lead to the diaphragmatic surface of the 
pericardium, advancing the lead into the pericardium and closing the 
incision; 

(b) a further step of fastening the lead in a looped configuration 
and securing to the pericardium with a single suture; 

(c) a further step 'of implanting a pulse generator in the patient 
and connecting the pulse generator to the lead. 

USE - For treating disorders of the heart requiring defibrillation, 
by implanting the defibrillator, sensing an arrhythmia and activating 
the defibrillator lead by a pulse generator. 

ADVANTAGE - The lead can be configured for use in an adult or a 
child by adjusting the number of coils, the number of sensors, the loop 
diameter and the connector system length. It can be implanted by a 
small incision that does not require opening either the chest or the 
heart. It can be removed if no longer needed or if complications arise 
by a simple surgical procedure carried out under local anesthesia. The 
lead has numerous advantages over cardiac defibrillators based on patch 
leads and transvenous leads. 

DESCRIPTION OF DRAWING (S) - The drawing shows an adult 
defibrillator lead configured as a loop with its connector system. 

Defibrillator lead (1) 

Loop system (3) 

Connector system (5) 

Coils (7) 

Sensors (9) 

Loop system end (11) 

Closure segment (13) 

Loop (15) 

Adult lead (17) 

Conductive portion of coil (21) 

Insulating sheath (22,23) 

Sleeve (25) 

Perforations (29) 

Perforation member (43) 

Connector system ends. (45,47) 
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Surgical retraction method for endoscopic cardiac surgery - involves 
forming incisions in tissue adjacent rib cage, passing retractor device 
through which engages ribs and then applying a lifting force to retractor 
to create working space 
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Abstract (Basic) : US 5823946 A 

The method involves forming a first, siabxiphoid incision and then 
a second incision in a diaphragm positioned adjacent to the rib cage 
(AA) and then a suprasternal incision and then passing the distal end 
of a specialised retractor device (10) through the incisions engaging 
it with the rib cage. A lifting force is applied to the proximal 
portion of the retractor device so as to lift the rib cage and the 
sternum to create a mediastinal working space within the rib cage. 

Surgical instruments (202,204) are introduced between a pair of the 
ribs which adjoin the sternum to one side of the sternum so that they 
pass into the mediastinal working space. The surgical procedure is 
performed using the surgical instruments within the mediastinal working 
space while maintaining the lifting force on the retractor for the 
duration of the surgery. 

ADVANTAGE - Provides an optimum working space without having to 
perform a sternotomy, hence reducing trauma to the patient etc. 
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Cryogenic probe for epicardial mapping and ablating tissue - with two 
adjustable insulating isolation sheath sections carried on tubular loop 
to expose ablating and isolate non-ablating portions of tubular loop 
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Abstract (Basic) : US 5733280 A 

The probe handle (50) is connected to a length of evaporator 
stainless steel tubing (52) with one or more length of shaped 
insulators (54,56) covering parts of the tubing. The tubing forms an 
open loop. It forms an inlet (58) and outlet section (60) to pass 
cryogenic fluid through an adjustable flow control system (62). 

The insulators are movable along the tubing to adjust the ablation 
pattern. The insulating sheath sections are used to isolate any part of 
the tubing. The exposed part of the tubing is used for the ablation. 
Cryogenic gas flow conducts heat from the tissues and allows the system 
to reach cryogenic temperature needed for tissue ablation, 

USE - For direct open chest epicardial work and transcutaneous 
subxiphoid intrapericardial epicardial access, treatment of 
ventricular tachycardia. 

ADVANTAGE - Enables ice mapping which does not harm tissue. 
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Minimally invasive device for performing direct cardiac massage - has 
inflatable bladder mounted on rigid inflation txabe, rigid inflation tiobe 
being used to push bladder into space between sternxam and heart through 
incision in upper abdomen 
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Abstract (Basic): WO 9805289 A 

The minimally invasive device for performing direct cardiac massage 
includes an inflatable bladder (2) mounted on a rigid inflation tube 
(3) . The rigid inflation tube is used to push the bladder into the 
sternocostal space through an incision in the upper abdomen just below 
the xiphoid process. 

After inserting into the sternocostal space, the bladder is 
repeatedly inflated and deflated to massage the heart and provide the 
blood flow. 

ADVANTAGE - Enables direct cardiac massage to be easily 
accomplished by emergency medical personnel, paramedics, doctors etc. 
without thoracotomy. Provides adequate heart compression for extended 
periods of time without loss of effectiveness due to e.g. fatigue of 
medics . 
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Treatment of chronic broncho -pulmonary diseases with breathing exercises 
- expelling air from lungs through hollow tube in which harmonic acoustic 
vibrations are generated, e.g. musical instriament. 
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Abstract (Basic) : RU 2082372 C 

A procedure, based on repeated breathing exercises, includes 
expulsion of air from the lungs while subjecting the respiratory tract 
to acoustic vibrations and passing the expelled air through a hollow 
tube with a resistance to the air flow and at the same time restricting 
the thoracic cage movement with a bandage. 

The resistance of the hollow tube is 0.1 - 1.5 kPa, and at the same 
time as the air is expelled harmonic acoustic vibrations are set up in 
the tube at a frequency of 80 - 10000 Hz, while the mobility of the 
thoracic cage is limited by an elastic bandage with a flexibility of 
1.5 - 4.0 cm/n. applied to the chest below the xiphoid process. The 
tube used to produce the acoustic vibrations can be a musical wind 
instrument such as a trumpet. 

ADVANTAGE - Procedure provides stimulation to different sets of 
muscles in a controlled manner; it improved removal of moisture from 
lungs and eliminates conditions which cause asthma attacks. 
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Defibrillator electrode for implantation - has a flexible 
and insulator for insertion through a small opening in a 
procedure 
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Abstract (Basic) : EP 665030 A 

The implantable defibrillator electrode has a flexible conductive 
mesh of platinum wire with a flexible conductive wire. A flexible 
insulator, of silicone, is fixed to one side of the conductive mesh, 
extending over the circumference of the mesh. The insulator has a tail 
of a flexible multifilament nylon cord. 

Also claimed is a method for implanting the electrode, by deflating 
the left lung of the patient and making an opening in the chest between 
a second and a sixth rib, for the insertion of a trocar. A subxiphoid 
opening is made, together with an opening in the inferior border of the 
pericardium. The rolled defibrillator electrode is passed through the 
subxiphoid opening for positioning close to the heart, and be 
positioned by pressure. The electrode is secured to a surface of a 
pericardium. 

ADVANTAGE - The defibrillator electrode can be inserted and 
positioned in a minor and simple surgical procedure, without patient 
trauma . 
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Obtaining access to intra-p^ricardial space of patient's heart - involves 
percutaneous ly perforating pericardium, inserting guide wire and 
introducing sheath over guide wire to create access channel 
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Abstract (Basic) : WO 9315791 A 

The method for obtaining access to the pericardial space (24) of a 
patient *s heart involves using a hand held syringe (34) to inject fluid 
into the pericardium to distend the pericardium away from the heart. A 
needle (28) having a lumen through it is inserted from a suh - xiphoid 
position such that the tip punctures the distended pericardium. 

A guide wire (36) is inserted into the pericardium through the 
lumen of the needle and while the guide wire remains in the pericardial 
space, the needle is removed. A sheath is introduced over the guide 
wire, with the aid of a dilator, and inserted into the tissue until one 
end is positioned within the pericardium. 

USE/ADVANTAGE - Sheath provides an access channel into the 
pericardial space for medical operations, e.g insertion of a pacemaker 
or defibrillator electrodes, mapping devices, ablation devices, scopes 
etc . 
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Treatment of myasthenia - involves intramuscular admin, of 
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Abstract (Basic) : SU 1697825 A 

A patient is given an injection of 'lidase'; (sic) into the 
lymphatic system of anterior mediastinum, and this is followed after 
30-60 sec. by intramuscular injection of the immunodepressant 
cyclophosphane . The course of treatment comprises 10-15 daily 
inj ections . 

USE/ADVANTAGE - Various forms of myasthenia in the state of 
decompensation are treated more efficiently. The method reduces the 
duration of complete treatment to 38 days, and increases the length of 
remission period in 70% of the cases. Bui , 4 6/15 . 12 . 91 
Dwg. 0/0 

Title Terms: TREAT; MYASTHENIA; INTRAMUSCULAR; ADMINISTER; CYCLO; PHOSPHANE 

; REGION; PROCESS; BELOW; SLIGHT; SIDE 
Derwent Class: B04; B05; D16 

International Patent Class (Main) : A61K-037/56 
File Segment: CPI 



8/5/10 (Item 10 from file: 350) 

DIALOG (R) File 350: Derwent WPIX 

(c) 2002 Thomson Derwent. All rts. reserv. 



008571470 **Image available** 

WPI Acc No: 1991-075503/199111 

XRPX Acc No: N91-058345 

Method for inserting intra-pericardial electrodes - provides 

intra -peri cardial access by clamping wall and passing guide wire through 

clamping jaw guides and tissue 
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Abstract (Basic): EP 417031 A 

The method involves creating a subxiphoid incision; and 
dissecting a tunnel between the pericardium and the diaphragm from the 
subxiphoid incision towards the posterior aspect of the pericardium. A 
pericardial incision is made in the inferior border of the pericardium. 
A clamp-like placement device is provided having elongate tubular jaws 
with aligned open distal ends curved towards one another. One of the 
jaws is passed through the pericardial incision to locate the curved 
end of the jaw at a posterior position within the pericardium. The 
other of the jaws is passed into the tunnel to the exterior of the 
pericardium to locate the curved end of the other jaw in alignment with 
the curved end of the one jaw. A guide wire is passed through the jaws 
to extend the wire within and through the pericardium. 

The placement device is removed while leaving the guide wire in 
place. A cannula is extended over the wire within the tunnel to pass 



the cannula through the tunnel and into the pericardium. 

An electrode is passed through the cannula and into the 
pericardium to one side of the heart, (llpp DWg.No.1/21 
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Implantable self-anchoring epicardial defibrillation electrode - with 
sheath introduced over guide wire and inserted into tissue until one end 
is within pericardium 
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Abstract (Basic): US 4991578 A 

The pericardium is distended from the heart by injecting a small 
volume of fluid into the pericardium. A needle having a through lumen 
is inserted from a sub - xiphoid or other percutaneous position into 
the body tissue until a tip punctures the distended pericardium at a 
selected location. A guide wire is inserted into the pericardium 
through the lumen of the needle. While the guide wire remains in the 
pericardial space, the needle is removed. 

A sheath is introduced over the guide wire with the aid of a 
dilator and inserted into the tissue until one end thereof is 
positioned within the pericardium. The defibrillation lead, with its 
electrode in a retracted position, is inserted through the sheath until 
the electrode is likewise positioned within the pericardium. The 
electrode is deployed in order to make contact with a large area of 
tissue within the pericardium. Additional leads and electrodes may be 
introduced and deployed in a like manner. 

USE - For positioning a defibrillation electrode within the 
pericardial space of the heart of a patient. (IBpp Dwg.No.2b/12 
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Plastic surgery of thoracic carina te deformation - by longitudinal skin 
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Abstract (Basic) : SU 963512 A 

The method prevents recurrence of thoracic deformation. Skin is 
longitudinally dissected from manubrium to lines alba abdominis 4cm 
below the xiphoid process. Sternum is then dissected transversally, 
at the level of the lst-2nd intercostal space and the changed sternum 
is resected on both sides, at a distance of 0.5cm from the place of 
attachment of the ribs, from the 2nd to 7th ribs. The resected edges of 
the sternum are lined up with the ribs with nodal sutures. 2nd rib is 
fixed to manubrium, and the xiphoid process is sutured with the 
abdominal muscles, leaving drainage behind the sternum. 

Thoracic plastic surgery by this method was applied to a patient 
with congenital carinate deformation of the thorax. The operating wound 
easily healed and cosmetic result was excellent. Bui. 37/7.10.82. (2pp 
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Permanent epi cardial pacing or drainage medical appts . - includes 
cylindrical member with open end portions and connecting slot between 
inner and outer wall portions 
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Abstract (Basic): US 4319562 A 

The appts. provides permanent epicardial pacing comparable to 
permanent transvenous pacing in the acutely ill or debilitated patient 
under local anesthesia and for drainage of pericardial fluid and 
pericardial biopsy. A guard member is provided at the first end portion 
of the cylindrical member adjacent to the slot. A manoeuvring member is 
connected to the outer wall portion at the second end portion of the 
cylindrical member. 

The epicardial pacing method includes the steps of making a 
keyhole incision below a xyphoid process of a body, introducing a 
pericardioscope into a retro-sternal space of the body, making a 
cruciate incision in the pericardial cavity of the heart, screwing 
myocardial electrodes into a right ventricle of the heart, removing the 
pericardioscope from the retro-sternal space; attaching electrodes 
subcutaneously into a pocket in the left upper quandrant of the 
abdomen, and attaching a pulse generator to the electrodes to provide 
epicardial pacing. 
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A cylindrical member has two open end portions, an inner and outer 
wall portion and a connecting slot between the inner and outer walls. A 
guard is provided at the end of the cylindrical member adjacent to the 
slot and a manoeuvering member connected to the outer wall portion at 
the second end portion of the cylindrical member. 

The epicardial pacing method includes the making a keyhole incision 
below a xyphoid process of a body, introducing a pericardioscope 
into a retrosternal space of the body, making a cruciate incision in 
the pericardial cavity of the heart, screwing myocardial electrodes 
into a right ventricle of the heart, removing the pericardioscope from 
the retro-sternal space; attaching electrodes subcutaneously into- a 
pocket in the left upper quadrant of the abdomen, and attaching a pulse 
generator to the electrodes to thereby provide epicardial pacing. 
Title Terms: EPICARDIUM; INSPECT; PACE; INSTRUMENT; COMPRISE; BEVEL; EDGE; 
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ABSTRACT EP 956825 A3 

A method and devices are provided for performing end-to-side 
anastomoses between the severed end of a first hollow organ and the 
side-wall of a second hollow organ utilizing transluminal approach with 
endoscopic assistance, wherein the first and second hollow organs can be 
secured utilizing a biocompatible glue, clips or by suturing. 

These methods and devices find particular utility in coronary bypass 
surgery, including, in particular, where the first hollow organ is the 
left internal mammary artery (LIMA) and the second hollow organ is the 
left anterior descending coronary artery (LAD) . 

ABSTRACT WORD COUNT: 91 

NOTE: 

Figure number on first page: 5 

LEGAL STATUS (Type, Pub Date, Kind, Text): 
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report: 20001005 
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...SPECIFICATION context of coronary artery disease, the flow' of oxygenated 
blood to the myocardium of the heart is inhibited by a stenosis or 
obstruction in the coronary artery. This flow can be... 



..cutting and peeling back various layers of tissue in order to give 
access to the heart and arterial sources. As a result, these operations 
typically require large numbers of sutures or... used to directly 



visualize the thoracic cavity and obtain a left lateral view of the 
heart 18. 

Based upon (a) direct visualization using the endoscopic telescope; 
(b) the location of the arterial source (in this case, the LIMA 10), the 
heart 18 and the coronary artery (in this case, the LAD 12); and (c) the 
anatomy. . . 

...and into the thoracic cavity, and the third trocar and trocar port 22 
through the subxyphoid space. Additional trocars or other instruments 
can be inserted as necessary. Often, it will be ... establish the 
anastomosis, it is contemplated that the procedure can be performed on 
the beating heart . 

In an alternative embodiment shown in FIGS. 10-11, the LIMA 10 and LAD 
12. . . 

. ..S., Inc. of New York and a gelatin-resorcine-f ormyl biological glue 
distributed by Laboratories Cardial . 

As discussed in connection with the clipping devices shown in FIGS. 
8-9, the distal. . . 

...establish the anastomosis expeditiously, and, therefore, that the 
procedure can be performed on the beating heart . 

Where the anastomosis is to be performed on the beating heart , it is 
advantageous to slow the heart to 30-4 0 beats per minute by the 
intravenous administration of beta blockers. This slowing of the heart 
will facilitate securement of the LIMA to the LAD without the necessity 
of inducing cardiac arrest. Even where it is contemplated that the 
procedure will be performed on the beating heart , prophylactic measures 
should be taken so that femoral to femoral cardiopulmonary bypass can 
be initiated if necessary. Where the method is to be applied to surgery 
on an arrested heart , preparations should be made for femoral to 
femoral cardiopulmonary bypass. 

Once the anastomosis is established, the ligature around the cutter 
catheter 14 is released. .. establish the anastomosis, it is contemplated 
that the procedure can be performed on the beating heart . 

Although a particular form of the invention has been illustrated and 
described, it will be... 
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ABSTRACT EP 665030 A2 

Improved implantable defibrillator electrodes and methods of implanting 
such electrodes are disclosed. One embodiment of the defibrillator 

. electrodes includes a flexible conductive mesh and non-conductive mesh. 
Another embodiment of the defibrillator electrodes includes a flexible 
conductive mesh, a non-conductive mesh and an insulator therebetween. A 
third embodiment of the defibrillator electrode compensates for the shape 
of a human heart . 

Method? for implanting the defibrillator electrodes include rolling an 
electrode and inserting the rolled electrode into a subxiphoid opening 
while thorascopically observing the insertion and manipulation of the 
defibrillator electrode, (see image in original document) 

ABSTRACT WORD COUNT: 96 
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...ABSTRACT therebetween. A third embodiment of the defibrillator electrode 
compensates for the shape of a human heart . 

Methods for implanting the defibrillator electrodes include rolling an 
electrode and inserting the rolled electrode... 

...SPECIFICATION surgery. 

2. Discussion of the Prior Art 

It is well known in the field of cardiology that certain types of 
cardiac arrhythmias known as ventricular tachycardia and fibrillation 
can be effectively treated by the application of electrical energy in the 
form of pulses to the heart to defibrillate the fibrillating tissues. 
Such defibrillation may be achieved by the application of such. . . 

...electrodes applied to the chest of a patient or applied directly to a 
patient's heart tissue, if patient's chest is open during surgery. 

More recent improvements have led to the development of implantable 
defibrillators which automatically monitor the heart for arrhythmia and 
initiate defibrillation when arrhythmia is sensed. Such devices typically 
incorporate electrodes which are located either next to the heart or on 
an intravascular catheter, or both. Because the electrodes are closer to 
the heart tissue, than is the case with electrical paddles applied to 
the chest, implanted defibrillators require... 

. . .OF THE INVENTION 

The method of the present invention provides access to the pericardium 
and heart through small multiple opening sites (under 12 millimeter 
diameter) made in the chest and xiphisternal... 

...of Figure 3 illustrating the placement of a defibrillator electrode 
between the pericardium and the heart ; 

Figure 5 is an exploded perspective view of a third embodiment of a 
defibrillator electrode... 

...illustrating the placement of the defibrillator electrode of Figure 5 
between the pericardium and a heart ; 

Figure 8 is a diagrammatic perspective view illustrating ...of 
defibrillator electrodes between the pericardium and both the front and 



rear surfaces of the heart . In particular, a first opening 10, such as. 
an incision or puncture is made in. . . 

.the eye piece. 

A second opening 20, such as an incision or puncture, which is 
siabxiphoid , is then made and a second trocar 22 is inserted to point 
upward toward a. . . 

.as well as later placement of a chest drainage tube. As explained 
further herein, an endoscopic type grasping instrument 26 is utilized 
to insert a rolled defibrillator electrode through the second. . . 
.the defibrillator electrode 28. Such a positioned defibrillator 
electrode 30 is shown in phantom. An endoscopic type cutting instrument 
32 is utilized, as explained further herein, to make an opening in. . . 

.side of the patient 12, access is gained to both the back side of the 
heart and the front side of the heart for defibrillator electrode 
placement . 

Referring now to Figure 2, there is shown an exploded perspective... 

.of the electrode and of the physical shape and size of a particular 
patient's heart . The defibrillator electrode 36 consists of a platinum 
mesh 38 (only partially shown in Figure ... backing 40, to thereby fixedly 
secure the defibrillator electrode 36 between the pericardium and the 
heart . In normal use the ends of the titanium staples 4 6, 48, 50 and 52 
are . . . 

.nylon cord. Once the defibrillator electrode 36 has been inserted 
between the pericardium and the heart , the tail 56 can be pulled to 
further position the defibrillator electrode 36. Then, if... 

.to a curved or spherical surface. Since the front and the rear of a 
human heart are semi-spherical, the defibrillator electrode 57 shown in 
Figure 3, when placed between the pericardium and the heart , can more 
easily conform to the shape of the heart . As with the embodiment shown 
in Figure 2, the diameter of the platinum mesh 38... 

.Figure -4, the defibrillator electrode 57 is shown placed between a 
pericardium 70 and a heart 72. In the preferred embodiment of the 
invention, the silicone backing 69 is secured to. . . 

.fold over against that side of the silicone backing 69 which is adjacent 
to the heart 72. Such an arrangement not only holds the defibrillator 
electrode 57 more securely, but also minimizes the possibility of the 
staples touching the heart 72, Alternatively, the defibrillator 
electrode 57 may be secured to the pericardium 70 with sutures... 

.the platinum mesh 38 of the defibrillator electrode 36 is generally in 
contact with the heart 72. The thickness of the silicone backing 69 is 
selected to accommodate the space between the pericardium 70 and the 
heart 72. 

With reference now to Figure 5, there is illus.trated a second 
alternative embodiment 78... 

.it the tail 56. As explained and illustrated further herein, after 
appropriate positioning between a heart and a pericardium, the 
defibrillator electrode 78 is secured with a set of staples 84... 

.electrode 36 of Figure 2 is illustrated in a rolled state. After 
placement between a heart and a pericardium, the rolled defibrillator 
electrode with the assistance of a pair of forceps... 

.Figure 7. illustrates the placement of the defibrillator electrode 78 of 
Figure 5 between a heart 72 and a pericardium 70. As illustrated in 
Figure 7, the staples 84 and 88... 

.78 of Figure 5 prevents contact between the staples 84, 86 and 88 and 
the heart 72 in the event of trauma which forces the pericardium 70 



toward the heart 72. 

In further detail, as the staples 84 and 88 have a length somewhat less 
...electrode 78 is then pulled into its approximate position, between the 
pericardium 24 and the heart . Under direct thoracoscopic vision, the 
base of the tail of the defibrillator electrode is fixed. . . 

...of a patient, a tunnel is dissected between the pericardium and the 
diaphragm from the sx±)xiphoid opening toward the posterior aspect of 
the pericardium. In further detail, silicone tubing is utilized. . . 

...tunnel from the abdomen up to one end of the trocar 22 adjacent to the 
siibxiphoid opening 22. The silicone tubing is grasped with a endoscopic 

grasping tool 26 and is pulled out of the patient 12 up through the 
trocar. . . 

...defibrillator electrodes on the outside of the pericardium instead of 
between the pericardium in the heart . In such cases, the defibrillator 
electrodes illustrated in Figures 2 and 3 would be used. . . 

...illustrates a final placement of the defibrillator electrode 78 between 
a pericardium 24 and a heart . 

With reference now to Figure 13A, there is shown in phantom a second 
defibrillator electrode... 

...to be positioned at to make contact with or near the rear side of the 
heart . 

Figure 14 illustrates the final placement of the defibrillator 
electrode 78, after the openings 10... 

. , .CLAIMS rolled defibrillator electrode through the subxiphoid opening to 
position the defibrillator electrode proximate to a heart ; 

applying a force to the defibrillator electrode to thereby 
position the defibrillator electrode; and 
securing. . . 

...apparatus for transporting a rolled defibrillator electrode through an 
opening for implantation adjacent to a heart , comprising: 

a flexible sleeve having a tapered circumf erentially enclosed 
first end, a partially enclosed second. . . 
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. . .ABSTRACT A2 

A system for positioning a defibrillation electrode about the heart 
includes means for placing the electrode (14) in contact with epicardial 
or pericardial tissue from. . . 

...IVC (22) and out through the small hole (24) into a chest cavity 
adjacent the heart . The electrode (14) is then positioned so as to 
contact the desired cardiac tissue. If pericardial contact is to be 
made, the distal end of the lead (18... 

...SPECIFICATION provides an electrical stimulus to a patient in an area 
near, on or in the heart for the purpose of reviving a heart that is 
not beating in a manner sufficient to support life. While there are 
numerous medical terms that can be used to describe such a heart , such 
as cardiac arrest, ventricular fibrillation, and asystole, and while 
each term has a somewhat different technical meaning. . . 

...of the patient. Hence, a defibrillation device is used in an attempt to 
get the heart beating again. To this end, a high energy stimulation 
pulse is delivered to or near the heart through one or more 
defibrillation leads, each lead having one or more electrodes at the... 

...the defibrillation- device could be made portable and adapted to respond 
automatically to a stopped heart . With such a portable device, the 
needed life-sustaining defibrillation pulses could be automatically 
provided. , . 

...in U.S. Patent 3,866,615. The *615 patent teaches a light weight, 
portable cardiac emergency stimulator that includes separate 
defibrillation and pacemaker electronic circuits. The leads and 
electrodes used with the portable device are introduced into the 
patient's heart by a needle through the chest wall. 

Implantable defibrillation devices have also been developed, as... 



via the IVC is illustrated. Anatomically, the IVC 22 comes through the 
diaphragm (not shown... 

.right by the right ventricle (RV) and connects to the right atrium (RA) 
of the heart 16. Hence, there is virtually no closer access to the 
pericardium and epicardium than through. . . 

.enters the chest cavity 31 is in close proximity to the right ventricle 
of the heart . In fact, the typical human anatomy places an object 
emerging from the medial side of... 

.the introducer into the chest cavity, position the electrode at a 
desired location on the heart , and then remove the introducer, leaving 
the lead and electrode in place. 

The hole 24... lead having the electrode can be simply passed through 
the catheter and attached to the heart . For pericardial placement of 
one or more electrodes on or near the left ventricle, it... 

.introducer 30 within the chest cavity until it is near the desired 
location on the heart where the electrode is to be placed. In any 
event, once the hole 24 has... 

.lead 18 or introducer 30 inserted therethrough, the placement of the 
electrode (s) on the heart is readily carried out using techniques 
described in the referenced documents and known in the... 

.desired position. To avoid puncturing coronary arteries during the lead 
deployment- and fixation process, a sub - xiphoid or intercostal 
endoscope or a coronary angiography may be utilized. 
The lead deployment shown in Fig. 4 is... 

.3 except that only a single branch 38 of the lead 18 loops around the 
heart 16. In this case, the loop. 38 is positioned lower on the heart 
16 than is the loop 32 in Fig. 3, thereby positioning the electrode (s) 
included. . . 

.separate leads 18 (min) and 18 exit the IVC access hole 22 and contact 
the heart . The lead 18 (min) includes at least one electrode 14 (min) , 
positioned near the left ventricle of the heart ; and the lead 18 
includes at least one electrode 14 positioned near the right ventricle 
of the heart . As with the other lead deployment configurations, 
fixation means may be used to help anchor the electrodes to the desired 
tissue locations about the heart . 

To limit the stress on the heart , a lead configuration such as is 
shown in Fig. 6 may be employed. This configuration... 

•sections function as pseudo hinges, allowing the stiff sections to move 
or bend with the heart as the heart beats, rather than stretching. 

Referring next to Fig. 7, a representation of one embodiment of . . . 
maneuvered through the opening 24 in the wall of the IVC 22 to its 
desired cardiac location. Furthermore, as shown in Fig. 9, which shows 
in partial sectional view the lead 19 deployed about the heart 16, the 
electrode 14 (the exposed half of the conductor 42) may be oriented to 
face towards the heart 16, thereby directing and concentrating the 
defibrillation energy towards the heart , and limiting such energy from 
being directed away from the heart . 

Where intra-pericardial placement of the- defibrillation electrodes is 
desired, it is first necessary to . . . 

.pierced. This sheath provides a convenient mechanism for introducing and 
directing various implements to the heart . 

One such implement is a tool 50 used to perforate the pericardium while 
sparing the . . . 

.the IVC 22, through a pericardial hole 72, and into the pericardial 
space between the heart 16 and the pericardium 56. Both the IVC hole or 
opening 24 and the pericardial... 



said heart so that the stiff sections hold the looped lead in place 
against the heart , and the flexible sections bend as the heart 
contracts and expands. 
7. A defibrillation lead system comprising: 
a sheath; 

means for passing said sheath through to a pericardium surrounding 
a heart from a position within the inferior vena cava (IVC) 
adjacent said heart ; 

a defibrillation lead having a distal electrode, said 
defibrillation lead being of a size that... 

...said stiff sections being formed to encircle and conform with the basic 
shape of the heart , said flexible sections being formed to readily 
bend as said heart contracts and expands, whereby the stiff 
sections maintain contact with the contracting and expanding heart 
without having to stretch. 
10. The defibrillation lead system of Claim 7 wherein said holding... 

...said lead body, whereby said exposed conductive element may be 

selectively positioned relative to the cardiac tissue in order to 
make direct contact with desired tissue. ... 
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Detailed Description 

... devices and methods for ablating tissue. 

The diagnosis and treatment of electrophysiological diseases of the 
heart , and more specifically to devices and methods for epicardial 
mapping and ablation for the treatment... 

... 5 invention . 

BACKGROUND OF THE INVENTION 

Atrial fibrillation results from disorganized electrical activity in the" 
heart muscle, or myocardium. The surgical maze procedure has been 
developed for treating atrial fibrillation and. . . 

...an alternative to the surgical incisions used in the maze procedure, 
transmural ablation of the heart wall has been proposed. Such ablation 
may be performed either from within the chambers of the heart 

(endocardial ablation) using endovascular devices (e.g. catheters) 
introduced through arteries or veins, or from outside the heart 

(epicardial ablation) using devices introduced into the chest. Various 
ablation technologies have been proposed, including. . , 

...ablation rather than surgical incisions is the ability to perform the 
procedure on the beating heart without the use of cardiopulmonary 
bypass . 

In performing the maze procedure and its variants, whether using ablation 
or surgical incisions... 

...the surrounding myocardium. The pulmonary veins connect the lungs to the 
left atrium of the heart , and ' oin the left atrial wall on the 
posterior side of the heart . This location creates significant 
difficulties for endocardial ablation devices for several reasons. First, 
while many, . , 

. . .pulmonary venous lesions and to maintain in such positions against the 
wall of the beating heart . This is very time-consuming and can result 
in lesions which do not completely encircle... 

...endovascular devices is often inadequate and knowing the precise 

position of such devices in the heart can be difficult, resulting in 
misplaced lesions. Fourth, ablation within the blood inside the heart 
can create thrombus which, in the right chambers, is generally filtered 
out by the lungs rather than entering the bloodstream. However, on the 
left 'de of the heart where the pulmonary venous lesions are formed, 
thrombus can be carried by 
si 

the bloodstream. . . 
. . .be utilized epicardially to avoid the need for access into the left 



chambers of the heart and to minimize the risk of producing thrombus. 



Additional aspects of the present invention are directed to devices and 
methods for ablating tissue. Ablation of heart tissue and, 
specifically, ablation of tissue for treatment of atrial fibrillation is 
developed as a... 

,a first embodiment, a method of forming a transmural lesion in a wall of 
the heart adjacent to the pulmonary veins comprises the steps of 
placing at least one ablation device. . . 

.at least one ablation device is disposed in contact with an epicardial 
surface of the heart wall; positioning at least one ablation device 
adjacent to the pulmonary veins on a posterior aspect of the heart 
while leaving the pericardial reflections intact; and ablating the heart 
wall with at least one ablating device to create at least one transmural 
lesion adjacent to the pulmonary veins. While the method may be performed 
with the heart stopped and circulation supported with cardiopulmonary 
bypass, the method is preferably performed with the heart beating so as 
to minimize morbidity, mortality, complexity and cost. 

In another aspect of the invention, an apparatus for forming a transmural 
lesion in the heart wall adjacent to the pulmonary veins comprises, in 
a preferred embodiment, an elongated flexible shaft device attached to 
the working end for creating a transmural lesion in the heart wall; a 
control mechanism at the control end for manipulating the working end; 
and a . . . 

.device configured to engage an anatorn-ical structure accessible from' 
within the chambers of the heart such as the coronary sinus (from the 
right atrium), pulmonary artery (from the right ventricle... 

.mechanisms for maintaining contact between the io ablation device and 
the interior surface of the heart wall. 

In another aspect of the present invention, an anchor is used to hold 
part . . . 

.ablating device is provided which may be used to ablate any type of 
tissue including heart tissue for the reasons described herein. The 
ablating device has a suction well and an. . . 

.the device to the tissue to be ablated. The device is preferably used to 
ablate cardiac tissue from an epicardial location to form a transmural 
lesion. The device preferably includes a... it reaches another surface 
such as the endocardial surface on the other side of a heart chamber. 
The present invention reduces the likelihood of damage to other 
structures since the ultrasonic. . .the method of the invention. 

Figure 10 is a posterior view of a patient's heart illustrating the use 
of the left and right ablation probes according to the method of the 
invention . 

Figure I I is a posterior view of a patient's heart illustrating a 
transmural lesion formed according to the method of the invention. 

Figures 12 and. . . 

.side views of the left ablation probe of the invention positioned on a 
patient's heart , showing a balloon and suction ports, respectively, on 
the inner probe. 

Figure 14A shows the . . . a subxiphoid location, and advanced to the 
pulmonary veins on the posterior side of the heart . Shaft 52 will have 
dimensions, geometry and materials like those of shaft 21 of left... 
electromagnets, or power may be supplied by RF generator 14 0 through 
connectors 4 6, 64. 

A subxiphoid incision ( inferior to the xiphoid process of the 



sternum) is made about 2-5 cm in length. Under direct vision through such 
incision or by visualization with an endoscope , a second small incision 
is made in the pericardium P (Figure 9) . Left ablation probe 20 is 
introduced through these two incisions and advanced around the inferior 
wall of the heart H to its posterior side under fluoroscopic guidance 
using fluoroscope 14 6. 

Alternative methods of visualization. . . 

.vein LI is disposed in notch 34 as shown in the posterior view of the 
heart in Figure I 0 . 

Superior sub-probe 38 is then advanced distally from workinor end. . , 
through the subxiphoid incision and 

pericardial incision and advanced around the right side of the heart as 
shown in Figure 8. 

Under fluoroscopic guidance, right ablation probe 22 is positioned such 



.the pericardial reflections RS . 

It should be noted that the pericardium P attaches to the heart at the 
pericardial reflections PR shown in Figures 10-1 1. Because of the 
posterior. . . 

.in the vicinity of the pulmonary veins poses a risk of serious injury to 
the heart or pulmonary veins themselves. The apparatus and method of 
the present invention avoid this risk. . . 

.Ablation probes 20, 22 may further be used for mapping conduction 
pathways io in the heart (local electrocardiograms) for the diagnosis 
of electrophysiological abnormalities. 

This is. accomplished by selecting any of . . . 

.on the ablation probes and monitor the voltage. Various electrodes and 
various locations on the heart wall may be selected to develop a map of 
potential conduction pathways in the heart wall. If ablation treatment 
is then required, the steps outlined above may be performed to... 
.and retraction devices may be introduced to move and hold tissue out of 
the way. Cardiac mapping and ablation devices may also be introduced to 
identify conduction pathways and to supplement... 

.pulmonary veins. 

21 

Additionally, ablation catheters may be introduced into the right 
chambers of the heart . or epicardial ablation devices may be introduced 
through incisions in the chest, to create other... 

.or more expandable devices such as balloons which are inflated in the 
space between the heart and the pericardium to urge the ablation probe 
against the epicardial surface. An exemplary embodiment... 

.surface of the pericardium P and urges inner probe 74 against the 
epicardial surface of heart H. This ensures close contact between 
electrodes 7 6 and the epicardium, and protects extracardiac tissue... 
uction is applied through suction port 156, inner probe 74 is drawn 
tightly against the heart , ensuring good contact between electrodes 76 
and the epicardium. In a similar manner, superior subprobe . . . 197 which 
receives electrical impulses. When the first electrode 194 emits a 
stimulus, launching a cardiac impulse, the impulse is transmitted 
through tissue to the sensing electrode 197 if a discontinuity. . . 

.previously created lesion. The time between emission of the pacing 
stimulus to receipt of the cardiac impulse at the sensing electrode 
increases when a transmural ablation has been created between the... 



.first transducer, the transducer moving upon inflation of the balloon. 



73 A method of ablating cardiac tissue, comprising the step of: 
providing an ablating- device including a body having a longitudinal... 

...tissue beneath the gap between the first and second transducers; 
positioning the ablating device against cardiac tissue; 
55 

activating the first and second transducers to ablate cardiac tissue: 
moving the first transducer to ablate cardiac tissue beneath the cap 
between I I the first and second transducers. 

74 The method. . . 

. . .pivoting step is carried out by inflating the balloon. 

75 A method of ablating a cardiac tissue, comprising the steps of: 
providing an ablating device having a first transducer and a second 
transducer, 

positioning the ablating device against cardiac tissue; 
activating the first transducer at a first frequency to ablate cardiac 
tissue; and activating the second transducer at a second frequency to 
ablate cardiac tissue. 

76 The method of claim 75, further comprising the step of: 

moving the ablating device so that the activating steps are carried out 
to ablate the same cardiac tissue, 

77 The method of claim 75, wherein: 

the activating steps are carried out to ablate different cardiac 
tissue . 

78 The method of claim 75, further comprising: 

characterizing at least a portion of the cardiac tissue; and 
selecting at least one of the first and second transducers to ablate the 
at least portion of the cardiac tissue based upon the characterizing 
step. 

79 A method of ablating a cardiac tissue, comprising the steps of: 
providing an ablating device having a first transducer and a... 

. . . focused, the first and second transducers having 
different focal lengths; 

positioning the ablating device against cardiac tissue; 
activating the first transducer to ablate cardiac tissue; and 
activating the second transducer. 
56 

I 80. The method of claim 79, wherein ... has a different focal length than 
the first ablating element . 

98 A device for ablating cardiac tissue, comprising: 

an ablating element which emits focused ultrasound which is focused in at 
least . . . 
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English Abstract 

Methods and compositions are provided for intra-pericardial 
administration of anti-microtubule agents, suitable for use in treating 
or preventing a variety of diseases of the pericardium, heart , or, 
coronary vasculature. 
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English Abstract 

...agents, suitable for use in treating or preventing a variety of 
diseases of the pericardium, heart , or, coronary vasculature. 



French Abstract 

...adaptes au traitement et a la prevention de differents troubles 
touchant le systeme vasculaire pericardique, cardiaque ou coronaire. 



Detailed Description 

administering anti-microtubule agents into the pericardium. 

BACKGROUND OF THE INVENTION 

According to U.S. Heart and Stroke Foundation estimates, over 60 
million 

Americans have one or more forms of cardiovascular disease. These 
diseases claim approximately I million lives each year (41% of all deaths 
in. . . 

...the effectiveness of invasive treatments for vascular diseases. 

Restenosis has been a major challenge to cardiovascular research for 
the past 15 years. 

Currently, no existing, FDA approved, treatment for the prevention. . . 

. . .of severe narrowing of the vasculature, about one-third of patients 
undergoing balloon angioplasty (source Heart and Stoke Foundation 
homepage) have renewed narrowing of the treated arteries (restenosis) 
within 6 months. . . 

. . .and methods for 

intrapericardially delivering an anti-microtubule agent so that disease 
within the pericardium, heart , or coronary vasculature (e.g., 
restenosis, primary stenosis, or, atherosclerosis) may be treated or 
prevented. . . 

. . .an anti-microtubule agent, suitable for treating or preventing disease 
of the 1 5 pericardium, heart , or, coronary vasculature. The 
anti-microtubule agent is administered into the pericardial sac (i.e... 

...chest wall, through the myocardium, or through the vessel wall of the 
vasculature supplying the heart , with or without radiographic guidance. 

Similarly, the agent can be placed in the pericardial cavity. . . 

. . .anti-microtubule is present at the disease site in sufficient doses to 
favorably impact on cardiac conditions such as coronary stenosis, 
restenosis, in-stent restenosis, and atherosclerosis; surgical adhesions 
following cardiac surgery (open, endoscopic, or catheter -based) ; 
stenosis or failure of valve replacement surgery; accelerated 
atherosclerosis following cardiac transplantation; immunological 
rejection following cardiac transplantation (host vs. graft disease); 
cardiac rhythm abnormalities; rheumatic or inflammatory diseases with 
cardiac manifestations (i.e., rheumatoid arthritis, systemic lupus 
erythematosis, vasculitis); infections of the myocardium or surrounding 
...noted above, the present invention provides methods for treating or 
preventing disease of the pericardium, heart , or coronary vasculature, 
comprising the step of administering to the pericardium, heart or, 
coronary vasculature an anti-microtubule agent. 

The anti-microtubule is presented to the disease site in sufficient doses 
to favorably impact on cardiac conditions such as coronary stenosis, 
restenosis, in-stent restenosis, and atherosclerosis; surgical adhesions 
following- cardiac surgery (open, endoscopic, or catheterbased) ; 
stenosis or failure of valve replacement surgery; restenosis following 
cardiac shunt procedures; accelerated atherosclerosis following cardiac 

transplantation; immunological rejection following cardiac 
transplantation (host vs. graft disease); cardiac rhythm abnormalities; 
rheumatic or inflammatory diseases with cardiac manifestations (i.e., 
rheumatoid arthritis, systemic lupus erythematosis, vasculitis); 
infections of the myocardium or surrounding ... chest wall, through the 
myocardium, or through the vessel wall of the vasculature supplying the 
heart , with or without radiographic guidance. Similarly, the agent can 
be placed in the pericardial cavity. . . 

...administered via the catheter into the pericardial space. 

In open procedures, access to the pericardium, heart , or coronary 



vasculature is gained operatively, by, for example, suh - xiphoid 
entry, a thoracotomy, open heart surgery, or endoscopic procedures. 
Preferably, the thoracotomy should be minimal, through an intercostal 
space for example. Fluoroscopy, or... 

.procedures. The anti-microtubule agent is then administered directly to 
the required site on the heart surface (e.g., the coronary arteries) as 
a paste, gel, wrap or solution. This placement... 

.by the surgeon directly {open surgery) or via 15a delivery port in a 
endoscopic device ( endoscopic surgery) . 

The anti-microtubule agent is administered in a dosage and formulation 
which results in. . . 

.methods described herein are suitable for the treatment of a variety of 
diseases of the heart and surrounding tissues, including, but not 
limited to: coronary stenosis, restenosis, instent restenosis, and 
atherosclerosis; surgical adhesions following cardiac surgery (open, 
endoscopic, or catheter -based); stenosis or failure of valve replacement 
surgery; restenosis following cardiac shunt procedures; accelerated 
atherosclerosis following cardiac transplantation; immunological 
rejection following cardiac transplantation (host vs. graft disease); 
cardiac rhythm abnormalities; rheumatic or inflammatory diseases with 
cardiac manifestations (i.e., rheumatoid arthritis, systemic lupus 
erythematosis, vasculitis); infections of the myocardium or surrounding 
...the indication. 

For certain clinical indications (e.g, the treatment of instent 
restenosis, restenosis following cardiac bypass surgery) , the 
anti-microtubule agent may also be administered directly to the surface 
of. . . 

.prolong the effectiveness of PTCA or stenting, or preserve myocardial 
perfusion as demonstrated by standard cardiac function and radiographic 
methods . 

TREATMENT OF ATHEROSCLEROSIS 

For the treatment of progressive atherosclerosis, an anti... 

.progression of atherosclerosis or stabilize atherosclerotic plaques. 

In the case of acelerated atherosclerosis associated with cardiac 
transplantation, paclitaxel can be administered in a slow release form 
that delivers a total dose... 

.the incidence of total occlusion (myocardial infarction), or preserve 
myocardial perfusion as demonstrated by standard cardiac function and 
radiographic methods. 

TREATMENT OF TRANSPLANT REJECTION 

In the case of organ rejection associated with cardiac transplantation, 
paclitaxel can be administered in a slow release form that delivers a 
total dose . . . 

.required) to help prevent transplant rejection. 

TREATMENT OF ARTERITIS AND OTHER RHEUMATIC CONDITIONS 
AFFECTING THE HEART 

Several rheumatic diseases are associated with cardiac manifestations, 
such as arteritis, systemic lupus erythematosis, and rheumatoid 
arthritis. As described herein, antimicrotubule agents... are responsive 
to anti-microtubule drugs such as paclitaxel. 

TREATMENT VALVULAR STENOSIS AND SHUNT RESTENOSIS 

Cardiac surgery is often performed to replace the patient's leaking or 
obstructed valves with porcine or mechanical heart valves. A 
complication of this procedure is that scarring of the annular ring of 



Claim 

1 A method for treating or preventing disease of the pericardium, heart 
f 

or coronary vasculature, comprising administering intrapericardially to a 
patient an antimicrotubule agent, such that said disease of the 
pericardium, heart , or coronary vasculature is treated or prevented. 

2 The method according to claim I wherein... 

... The -method according to claim I wherein said disease is a rheumatic 
condition affecting the heart . 

15 The method according to claim 1 wherein said disease is valvular 
stenosis. 

16 The. . . 

...disease is shunt 
restenosis . 

17 The method according to claim I wherein said disease is cardiac 
adhesion. 

18 The method according to claim I wherein said disease is a malignant 
pericardial effusion. 

19 The method according to claim I wherein said disease is a cardiac 
rhythm disorder. 

63 
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English Abstract 

An apparatus and method for mapping conduction pathways, and creating 
lesions in the heart wall f or ' the treatment of atrial fibrillation. The 
apparatus may include at least one epicardial ablation probe (20) having 
a plurality of electrodes for creating a lesion. The apparatus and method 
facilitate the formation of a lesion which electrically isolates the 
pulmonary veins from the surrounding myocardium. 

French Abstract 

L* invention concerne un appareil et une methode de mise en correspondance 
de voies de conduction et de creation de lesions dans la parol cardiaque 
pour traiter une fibrillation auriculaire. L' appareil peut comprendre au 
moins une sonde (20) d' ablation epicardique possedant plusieurs 
electrodes destinees a creer une lesion, L' appareil et la methode 
facilitent la formation d'une lesion isolant electriquement les veines 
pulmonaires du myocarde qui les entoure. 

Fulltext Availability: 
Detailed Description 
Claims 

English Abstract 

An apparatus and method for mapping conduction pathways, and creating 
lesions in the heart wall for the treatment of atrial fibrillation. The 
apparatus may include at least one epicardial , . . 

French Abstract 

. . .mise en correspondance de voies de conduction et de creation de 
lesions dans la parol cardiaque pour traiter une fibrillation 
auriculaire. L'appareil peut comprendre au moins une sonde (20) d. . . 

Detailed Description 
. . . INVENTION 

This invention relates generally to the diagnosis and treatment of 
electrophysiological diseases of the heart , and more specifically to 
devices and methods for epicardial mapping and ablation for the treatment 



.. .atrial -fibrillation. 

BACKGROUND OF THE INVENTION 

Atrial fibrillation results from disorganized electrical activity in the 
heart muscle, or myocardium. The surgical maze procedure has been 
developed for treating atrial fibrillation and. . . 

. , .only requires a median sternotomy or other form of gross thoracotomy 
for access to the heart , but requires stopping the heart and 
establishing cardiopulmonary bypass, to which a significant part of the 
trauma, morbidity and mortality of the maze... 

...invasive alternative to the surgical incisions used in the maze 

procedure, transmural ablation of the heart wall has been proposed. 
Such ablation may be performed either from within the chambers of the 
heart (endocardial ablation) using endovascular devices (e.g. catheters) 
introduced through arteries or veins, or from outside the heart 
(epicardial ablation) using devices introduced into the chest through 
surgical incisions. Various ablation technologies have... 

. . .by the lungs rather than entering the bloodstream. However, on the left 
side of the heart where the pulmonary venous lesions are formed, 
thrombus can be carried by the bloodstream into... 

...the invention are more easily visualized, faster to use, and more 



accurately positionable than known cardiac ablation catheters and 
devices, enable the formation of continuous, uninterrupted lesions around 
the pulmonary veins. . . 

,a first embodiment, a method of forming a transmural lesion in a wall of 
the heart adjacent to the pulmonary veins comprises the steps of 
placing -at least one io ablation... 

.at least one ablation device is disposed in contact with an epicardial 
surface of the heart wall; positioning the at least one ablation device 
adjacent to the pulmonary veins on a posterior aspect of the heart 
while leaving the pericardial reflections intact; and transmurally 
ablating the heart wall with the at least one ablating device to create 
at least one transmural lesion. . . 

.puncture, incision, or access port in the chest, either between the ribs 
or in a subxiphoid position, for minimal trauma, with visualization 
provided by fluoroscopy, endoscopy , transesophageal echocardiography, 
or other 

conventional form of minimally-invasive imaging. While the method may be 
performed with the heart stopped and circulation supported with 
cardiopulmonary bypass, the method is preferably performed with the 
heart beating so as to minimize morbidity, mortality, complexity and 
cost . 

In another aspect of the invention, an apparatus for forming a transmural 
lesion in the heart wall adjacent to the pulmonary veins comprises, in 
a preferred embodiment, an elongated flexible shaft... 

.an ablation device attached to the working end for creating a transmural 
lesion in the heart wall; a control mechanism at the control end for 
manipulating the working end; and a. , . 

.apparatus and methods of the invention are further useful for mapping 
conduction pathways in the heart (local electrograms) for the 
diagnosis of electrophysiological diseases. Any of the electrodes on the 
apparatus the heart by delivering current through one or more selected 
electrodes at io levels sufficient to stimulate heart contractions. 

Additionally, although the ablation apparatus and methods of the 
invention are preferably configured for. . . 

.locating device configured to engage an anatomical structure accessible 
from within the chambers of the heart such as the coronary sinus (from 
the right atrium), pulmonary artery (from the right ventricle... 

.other mechanisms for maintaining contact between the ablation device and 
the interior surface of the heart wall. 

In another aspect of the present invention, an anchor is used to hold a 



.the method of the invention. 

Figure 10 is a posterior view of a patient's heart illustrating the use 
of the left and right ablation probes according to the method of the 
invention . 

Figure I I is a posterior view of a patient's heart illustrating a 
transmural lesion formed according to the method of the invention. 

Figures 12 and. . . 

.side views of the left ablation probe of the invention positioned on a 
patient's heart , showing a balloon and suction ports, respectively, on 
the inner probe. 



Figure 14 shows the... the pericardial reflections RS . 



. . . end; 

an ablation device attached to the working end for creating a lesion in 

the heart 

wall; 

a control mechanism at the control end for manipulating the working end; 
and a . . . 

. . . end; 

an ablation device attached to the working end for creating a lesion in 

the heart 

wall; 

a control mechanism at the control end for manipulating the working end; 

and 

an. . . 

...tissues therefrom. 

16 A method of electrophysiological diagnosis or treatment of a wall of 
the heart , the heart being surrounded by a pericardium, comprising: 
providing an electrophysiology apparatus having a working end, an. . . 

. , .pericardium; 

engaging the locating device with an anatomical structure within the 
pericardium and outside the heart ; 

positioning the electrode at a predetermined location relative to the 
locating device while maintaining the. . . 

. . .with the anatomical 
io structure; and 

conducting current to or from the electrode and the heart wall. 

17 The method of claim 16 wherein the step of conducting current 
comprises ablating the heart wall to form a transinural lesion therein. 

18 A method of ablating tissue from an... 
...tissue with the ablating device. 

19 A method of creating a continuous ablation lesion in heart tissue 
underlying a pericardial reflection, comprising the steps of : 
providing a first ablating device and, . . 

...the first and second ablating devices to form a continuous, i i lesion 
in the heart tissue underlying the pericardial reflection. 

20 A method of ablating tissue, comprising the steps of... 22 A method of 
forming ablations to electrically isolate a structure of a 

patient's heart , comprising the steps of: 

providing a first ablating device having a first ablating element; 
introducing. . . 

...positioning a part of the first ablating device against a structure of 
the patient's 
heart ; 

moving another part of the ablating device around the structure of the 
patient ' s 

heart after the positioning step; and 
ablating tissue to create a lesion with the first ablating. . . 
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English Abstract 

The invention is directed to a device and method for minimally invasive 
access to the pericardial space of a human or animal patient. The 
disclosed pericardial access device includes a penetrating body (12) 
axially mobile within the lumen (13) of a guide tube (14) . The distal end 
of the guide tube includes a shoulder to buttress pericardial tissue 
drawn into the guide tube by a suction force applied to the guide tube 
lumen. The penetrating body (12) is subsequently distally advanced within 
the guide tube to access the pericardium (2) . 

French Abstract 

La presente invention concerne un precede et un dispositif permettant un 
acces invasif a minima dans l^espace pericardique d*un patient ou d'un 
animal. Le dispositif d' acces pericardique comprend un corps transfixiant 
(12) axialement mobile dans la lumiere (13) d*un tube de guidage (14). 
L'extremite distale du tube comprend un epaulement soutenant le tissu 
pericardique tire dans le tube par une force d' aspiration appliquee a la 
lumiere du tube. Le corps transfixiant (12) avance, ensuite, distalement 
dans le tube de facon a acceder au pericarde (2) . 
Fulltext Availability: 
Detailed Description 

Detailed Description 

DEVICE AND METHOD 
Field of the Invention 

The present disclosure is directed to minimally invasive cardiac 
procedures. More specifically, the disclosure provides a device and 
method for accurate local access to. . . 

...tenn 44 pericardium." The pericardium (pericardial sac) is a conical 
membranous sac in which the heart and the commencement of the great 
vessels are contained. Gray's Anatomy (1977 ed. ) pp... 

. . .The pericardium is fluid-filled and functions to prevent dilation of the 
chambers of the heart , lubricates the surfaces of the heart , and 
maintains the heart in a fixed geometric position. It also provides a 
barrier to the spread of infection. . . 

...adjacent structures in the chest cavity and prevents surrounding 

tissue (s) from adhering to the heart . The space between the pericardium 
and the heart , known as the pericardial space, is normally small in 
volume and includes the fluid therein... 



...atrioventricular and interventricular grooves, but not over the 
ventricular surfaces. See, Shabetai R, "Pericardial and Cardiac 
Pressure," in Circulation, 77:1 (1988). 

Pericardiocentesis, or puncture of the pericardium, heretofore has 
been. . . 



..study of the pericardial fluid; 2) withdrawal of pericardial fluid for 
the treatment of acute cardiac tamponade; and 3) infusion of 
therapeutic agents for the treatment of malignant effusion or tumors... 

..or fibrinolytic agents such as streptokinase, 

Intrapericardial drug delivery has not been clinically utilized for 

heart -specific treatments where pericardial pathology is normal, 
because the pericardial space is normally small and very difficult to 
access without invasive surgery or risk of cardiac injury by standard 
needle pericardiocentesis techniques. 

Normally, pericardiocentesis procedures are carried out by highly 
specialized, personnel in the cardiac catheterization laboratory of 
medical facilities, assisted by fluoroscopy and electrocardiogram 
monitoring equipment. Electrocardiographic monitoring of... 

..Medicine, 264:711 (1961); Gotsman M.S., et al . "A Pericardiocentesis 
Electrode Needle," in Br.. Heart J., 28:566 (1966); and Kerber R.E., et 
al., "Electrocardiographic Indications of Atrial Puncture ... needle as 
reported in Goldberg B.B., et al . , "Ultrasonically Guided 
Pericardiocentesis," in Amer. J. 

Cardiol . , 31:4 90 (1973) . 

However, there are complications associated with needle 

pericardiocentesis. These complications include laceration the epicardial 
surface of the heart . While creating a bleb by suction through a side 
wall port combined with a tangential... 

..the pericardium at a desired location may be difficult due to the motion 
of the heart during normal cardiac contraction relative to the 
orientation of the axial dimension of the a device. 

Accordingly, there... 

..a device and method for safe access to 

the pericardial space without injury to the heart , in order to aspirate 
fluids directly from or to directly deliver fluids, i.e., therapeutic 
drugs, to the heart muscle or associated vasculature. With such safe 
access to the heart , complications from contacting the heart muscle 
are greatly reduced and nearly eliminated. Additionally, by directly 
delivering drugs to the heart muscle via the pericardium (pericardial 
sac) , side affects associated with drug delivery by conventional 
administration ... guide tube 14 to form a bleb 40 of parietal 
pericardium 41 which surrounds the heart 42, As used herein, a "bleb" 
refers to the pericardial tissue which is drawn into. . .passage of the 
guide tube is made in the thoracic wall, for example in the siibxiphoid 
region, using known methods. A second incision can be made for insertion 
of an endoscope into the thoracic cavity for 1 5 visualization of the 
access procedure. Alternatively, the access... 

..the aid of known external visualization systems, including, for example, 
fluoroscopy, ultrasound, etc. In a subxiphoid approach the device of 
the invention is advanced percutaneously through the first incision over 
the. . . 

. .mediastinal space until the distal end of the device contacts the 
pericardial surface of the heart . The device is aligned at a desired 
location on the pericardial surface of the heart and suction is applied 
to the guide tube lumen to form a bleb of pericardial ... the invention can 
be 

advanced through the skin incision to the pericardial surface of the 
heart for accessing the pericardial space. Alternatively, an introducer 
or cannula can be passed through the... 
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English Abstract 

The invention is directed to a device (10), and method for minimally 
invasive access to the pericardial space of a human or animal patient. 
The disclosed pericardial access device (10) includes a penetrating body 
(12) axially mobile within the lumen (13) of a guide tube (14). The guide 
tube (14) includes a deflecting mechanism (40) for deflecting the distal 
end (35) of the penetrating body (12). In use, patient's pericardium is 
contacted with the distal end of the guide tube (14), and suction is 
applied to form a pericardial bleb. The penetrating body (12) is axially 
mobilized distally within the lumen of the guide tube (14) until the 
deflecting mechanism (40) deflects the penetrating body (12) to cause the 
penetrating end (35) of the penetrating body (12) to enter the bleb of 
pericardial tissue at an angle oblique to the longitudinal axis of the 
guide tube ( 14 ) . 

French Abstract 

L* invention concerne un dispositif (10) et un precede pour assurer un 
acces invasif minimal a I'espace pericardique de 1 ' homme ou de 1' animal. 
Le dispositif a acces pericardique selon 1' invention (10) comprend un 
corps penetrant (12) mobile dans le sens axial, a 1 ' interieur de la 
lumiere (13) d*un tube de guidage (14). Ce tube (14) comprend un 
mecanisme de deviation (40) pour faire devier I'extremite distale (35) du 
corps penetrant (12). Lors de 1 ' utilisation de ce dispositif, le 
pericarde du sujet est mis en contact avec I'extremite distale du tube de 
guidage (14) et une aspiration permet de former une bulle pericardique. 
Le corps penetrant (12) est mobile dans le sens axial, et de maniere 
distale, a 1 ' interieur de la lumiere du tube de guidage (14) jusqu'a ce 
que le mecanisme de deviation (40) fasse devier le corps penetrant (12) 
pour amener I'extremite (35) de ce dernier (12) a penetrer dans la bulle 
de tissu pericardique, en formant un angle oblique par rapport a I'axe 
longitudinal du tube de guidage (14). 

Fulltext Availability: 
Detailed Description 

Detailed Description 
. . . AND METHOD 

Field of the Invention 

5 The present disclosure is directed to minimally invasive cardiac 
procedures. More specifically, the disclosure provides a device and 



method for accurate local access to. 



.the term "pericardium." The pericardium (pericardial sac) is a conical 
membranous sac in which the heart and the commencement of the great 
vessels are contained. Gray's Anatomy (1977 ed.) pp... 

.is fluid-filled and functions to 1 5 prevent dilation of the chambers of 
the heart , lubricates the surfaces of the heart , and maintains the 
heart in a fixed geometric position. It also provides a barrier to the 
spread of infection. . . 

.adjacent structures in the chest cavity and prevents surrounding 
tissue (s) from adhering to the heart . The space between the pericardium 
and the heart / known as the pericardial space, is normally small in 
volume and 20 includes the fluid. . . 

..atrioventricular and interventricular grooves, but not over the 
ventricular surfaces. See, Shabetai R, "Pericardial and Cardiac 
Pressure," in Circulation, 77:1 (1988). 

Pericardiocentesis, or puncture of the pericardium, heretofore has 
25. . . 

.study of the pericardial fluid; 2) withdrawal of pericardial fluid for 
the treatment of acute cardiac tamponade; and 3) infusion of 
therapeutic agents for the treatment of malignant effusion or tumors... 

.or fibrinolytic agents such as streptokinase. 

Intrapericardial drug delivery has not been clinically utilized for 

heart -specific treatments where pericardial pathology is normal, 
because the 35 pericardial space is normally small and very difficult to 
access without invasive surgery or risk of cardiac injury by standard 
needle pericardiocentesis techniques. 

Normally, pericardiocentesis procedures are carried out by highly 
specialized, personnel in the cardiac catheterization laboratory of 
medical facilities, assisted by fluoroscopy and electrocardiogram 
monitoring equipment. Electrocardiographic monitoring of... 

,264:711 (196 1); Gotsman M.S., et al. "A Pericardiocentesis Electrode 
Needle," in Br. Heart J., 28:566 (1966); and Kerber R.E., et al . , 
"Electrocardiographic Indications of Atrial Puncture ... needle as reported 
in Goldberg B.B., et al . , "Ultrasonically Guided Pericardiocentesis," in 
Amer. J. 
Cardiol . , 31:490 (1973) . 

However, there are complications associated with needle 
15 pericardiocentesis. These complications include ... travel that 
penetrates the bleb in a direction tangential to the epicardial surface 
of the heart . While creating a bleb by suction through a side wall port 
combined with a tangential. . . 

.pericardium at a desired location may be difficult due to the motion 20 
of the heart during normal cardiac contraction relative to the 
orientation of the axial dimension of the device. 

Accordingly, there is . . . 

.provides a device and method for access to the 

pericardial space without injury to the heart , in order to aspirate 
fluids directly from 30 or to directly deliver fluids, i.e., therapeutic 
drugs, to the heart muscle or associated vasculature. With such safe 
access to the heart , complications from contacting the heart muscle 
are greatly reduced and nearly eliminated. Additionally, by directly 
delivering drugs to the heart muscle via the pericardium (pericardial 
sac), side affects associated with drug delivery by conventional 
administration. .. for passage of guide tube is made in the thoracic wall, 
for example in the subxiphoid region, using known methods. A second 



incision can 10 be made for insertion of an endoscope into the thoracic 
cavity for visualization of the access procedure. Alternatively, the 
access procedure can. . . 

.with the aid of known external visualization systems such as 
fluoroscopy, ultrasound, etc. In a subxiphoid approach, for example, 
the device is advanced percutaneously through the first incision over the 
diaphragm. . . 

.space until the distal end of 15 the device * contacts the pericardial 
surface of the heart . The device is aligned at a desired location on 
the pericardial surface of the heart and suction is applied to the 
guide tube lumen to form a bleb of pericardial . . . 

.invention can be freely 

advanced through the skin incision to the pericardial surface of the 
heart for 30 accessing the pericardial space. Alternatively, an 
introducer or cannula can be passed through... 
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English Abstract 

A method for treating the heart (26) and associated vessels and tissues 
by controlling the temperature of the pericardial space (34) and/or 
introducing therapeutic agents thereto includes providing a fluid, 
liquid, gas or mixtures thereof with or without therapeutic agents, and 
heating and/or cooling this fluid (110) . At a time proximate to the 
heating and/or cooling of the fluid, the pericardial space is accessed by 
pericardial centesis (100), such that the pericardium (24) is punctured, 
the pericardial space (34) is instrumented at a location, and in 
particular a location where treatment is desired. The heated and/or 
cooled fluid is then delivered to the pericardial space (34). At a time 
after delivery, the fluid is withdrawn from the pericardium (24) through 
the same instrument (104), or through another instrument a different 
point along the pericardium (24) that was also instrumented by standard 
pericardial centesis procedures. This delivery and withdrawal of the 
fluid (110) may be coordinated so as to form a circuit. 



French Abstract 

L' invention concerne un precede de traitement du coeur et des vaisseaux 



et tissus associes, par regulation de la temperature de I'espace 
pericardique et/ou introduction dans celui-ci d' agents therapeutiques , de 
medicaments ou analogues. Ce precede consiste a introduire un fluide, un 

(des) liquide(s), un (des) gaz ou des melanges de ceux-ci, avec ou sans 
agents therapeutiques, medicaments ou analogues, puis a chauffer/et ou 
refroidir ce fluide. Au moment de proceder au chauffage et/ou 
ref roidissement du fluide, on accede a I'espace pericardique par une 
pericardiocentese, de facon a penetrer dans le pericarde et a appareiller 
I'espace pericardique au niveau d'un emplacement et notamment au niveau 
d'un emplacement que 1 ' on souhaite traiter, puis on introduit dans cet 
espace pericardique le fluide chauffe et/ou refroidi, et a un certain 
moment apres cet apport, on retire le fluide du pericarde, soit au moyen 
du meme catheter, soit au moyen d'une autre catheter situe au niveau d'un 
point different le long du pericarde, lequel etait egalement appareille 

(catheterise) au moyens de techniques classiques de pericardiocentese. On 
peut coordonner cet apport et retrait de fluide, de facon a former un 
circuit . 

Fulltext Availability: 
Detailed Description 
Claims 

English Abstract 

A method for treating the heart (26) and associated vessels and tissues 
by controlling the temperature of the pericardial space (34... 

Detailed Description 
. . . THE PERICARDIAL SPACE 
FIELD OF THE INVENTION 

The present invention is directed to treating the heart muscle and 
associated coronary vessels by controlling the temperature of the 
pericardial space. 

More particularly. . . 

...invention includes accessing the pericardial space by puncturing the 
pericardium (pericardial sac) without injuring the heart and associated 
coronary vessels, delivering and withdrawing the heated and/or cooled 
fluids for controlling. . . 

...created the term 4 4 pericardium." The pericardium is a conical 

membranous sac in which the heart and 1 5 the commencement of the great 
vessels are contained. Gray*s Anatomy (1... 

...The pericardium is fluid-filled and futictions to prevent dilatation of 
the chambers of the heart , lubricates the surfaces of the heart , and 
maintains the heart in a fixed geometric position. It also provides a 
barrier to the spread of infection... 

...adjacent structures in the chest cavity and prevents surrounding 

tissue (s) from adhering to the heart . The space between the pericardium 
and the heart , known as the pericardial space, is normally small in 
volume and the fluid film within it is too thin to functionally separate 
the heart and the pericardium. It has been observed that when fluid is 
injected into the pericardial... 

...atrioventricular and interventricular grooves, but not over the 
ventricular surfaces. See, Shabetai R. , "Pericardial and Cardiac 
Pressure", Circulation, 77:1 (1988). 

Pericardiocentesis, or puncture of the pericardium, heretofore has 
been perfon. . . 

...study of the pericardial fluid; 2) withdrawal of pericardial fluid for 
the treatment of acute cardiac tamponade; and 3) infusion of 
therapeutic agents for the treatment of malignant 3 0 effusion. . . 

...such as tetracycline, bleyomycin and streptokinase. 



Intrapericardial drug delivery has not been clinically utilized for 

heart -specific treatments where pericardial pathology is normal, 
because. the pericardial space is normally small and very difficult to 
access without invasive surgery or risk of cardiac injury by standard 
needle pericardiocentesis techniques. 

Normally, pericardiocentesis procedures are carried out by highly 
specialized, experienced personnel in the cardiac catheterization 
laboratory of medical facilities, assisted by fluoroscopy and 
electrocardiogram monitoring equipment. 

Electrocardiographic monitoring of .Medicine, 264:711 (1961); Gotsman 
M.S., et al. "A 

Pericardiocentesis Electrode Needle", in Br. Heart J., 28:566 (1966); 
and Kerber R.E., et al., "Electrocardiographic Indications of Atrial 
Puncture . . . 

...needle, as reported in Goldberg B.B., et al . , "Ultrasonically Guided 
Pericardiocentesis", in Amer. J. Cardiol ., 31:490 (1973). 

However, there are complications associated with needle 
pericardiocentesis. These complications include laceration... 
...efficiently delivering therapeutic agents, drugs or the like, to the 
pericardial space for treating the heart and associated vessels and 
tissues and for thermally shocking or heating the heart without the 
contemporaneous delivery of drugs. This agent delivery approach, directly 
into the pericardial space... it is preferred to perform this 
pericardiocentesis procedure, to access the pericardial space of the 
heart , -using an instrument available under the name PerDUCERTm 
pericardial access device, 
available from Comedicus Incorporated. . . 

...are also permissible to access the pericardial space. 

As shown in FIG. 1, a small subxiphoid incision 10 is made in the 
skin into the chest cavity I I of a patient. A standard Mediastinscopy 
endoscope (not shown) is inserted into this incision for direct vision 
and the apparatus 20 having an end 21 with a suction dome 22 is inserted 
through the endoscope , to the pericardium 24 surrounding the heart 
26. 

Once the dome 22 of ...subsequently punctured by a retractable needle 30 
having limited travel to prevent laceration of the heart 26. 
Once punctured by the needle 30, a guidewire 32 is passed through 
the needle . . . 

...for controlling the temperature in the pericardial space 34 of the 

pericardium 24 of the heart 26, where only a single incision 100 (from 
a needle 1 5 puncturing the tissue ... deliver warm fluid to the 
pericardial space 34, allowing for heat transfer to the cooler heart 
26. Fluid withdrawal would be by suction, as the suction provided by a 
suction source. . .Oust above 

freezing) to 25 'C, by the cooling pump, in order to cool the heart 
approximately 230C below normal body temperature, is delivered, 
circulated in, and ultimately withdrawn from the... 

...is indicated by arrows 219. The fluid circulating in the pericardial 
space 34 cools the heart 26, in order to decrease the oxygen demand of 
the heart , and reduce heart attach size or possibly prevent a heart 
attack. Additionally, this might also reduce the chest pain associated 
with unstable angina pectoris. The... 

Claim 

A method of treating the heart and associated tissues comprising: 

a. accessing the pericardial space; 

b. delivering a fluid to said. . . 



.wherein said fluid is first cooled and then heated. 



14 A method of treating the heart and associated tissues comprising: 

a. providing a fluid; 

b. accessing the pericardial space; and 

c. . . 
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English Abstract 

There is provided an apparatus and a method of using the apparatus for 
creating a bleb of tissue of the pericardium of the heart , for 
accessing the pericardial space, intermediate the pericardium and the 
heart , and withdrawing fluid therefrom or delivering fluid, including 
drugs, therapeutic agents, or the like, thereto. The apparatus of the 
present invention includes a shaft with a first distal end and a second 
proximal end. A bore extends through the shaft from the distal end to the 
proximal end. The first end includes jaws, that open and close, as at 
least one of the jaws is movable. The second end includes a handle, at 
least a portion of the handle in communication with a mechanism in 
communication with the movable jaw, such that upon movement of at least a 
portion of the handle, the jaws can be opened and closed continuously. A 
needle, for puncturing the bleb of tissue grasped within the jaws, is 
movably mounted within the bore and is in communication with a mechanism 
for limiting its travel with respect to the bore. 
French Abstract 

L* invention a trait a un appareil, ainsi qu'a la technique 
correspondante, permettant de former une boursouflure dans le tissu 
pericardique et ce, afin d'acceder a I'espace pericardique, intermediaire 
entre le pericarde et le coeur, pour retirer ou introduire un fluide, des 
medicaments, des agents therapeutiques ou analogue. L' appareil de 
1* invention comporte une tige ayant une extremite distale et une seconde 
extremite proximale, qu'un alesage traverse, de 1' extremite distale a 
1* extremite proximale. La premiere extremite est pourvue de machoires, 
s'ouvrant et se fermant, I'une d'elles au moins etant mobile. La seconde 
extremite est pourvue d'un organe de commande, dont un element au moins 
est en communication avec la machoire mobile, de telle sorte que le 
mouvement d'au moins un element de 1 ' organe de commande fait que les 
machoires s/ ouvrent et se ferment sans interruption. Une aiguille, 
destinee a perforer la boursouflure de tissu prise dans les machoires. 



Pericardiocentesis", in Amer. J. Cardiol 31:490 (1973) 



However, there are complications associated with needle 
pericardiocentesis. These complications include laceration... 

...example, to aspirate fluids from or deliver therapeutic drugs to the 
pericardium, pericardial space or heart muscle, via the bleb. 

SUMMARY OF THE INVENTION 

1 5 The present invention provides an. . . 

...The present invention allows for safe access to the pericardial space 
without injury to the heart , in order to aspirate fluids directly from 
or to directly deliver fluids, i.e., therapeutic drugs, to the heart 
muscle. With such safe access to the heart , complications from 
contacting the heart muscle are greatly reduced and nearly eliminated. 
Additionally, by directly delivering drugs to the heart muscle via the 
pericardium, (pericardial sac) , side affects associated with drug 
delivery by conventional administration ... accessing the pericardium I 00, 
and entering the pericardial space 10 1 surrounding the heart 102. 
Initially, a subxiphoid incision is made in the chest cavity of a 
patient. A standard mediastinscopy endoscope is inserted into this 
incision for direct vision and the apparatus 20 of the present invention 
is inserted through the endoscope . Once at a point proximate the tissue 
of I 0 the pericardium I 00, such... can move the apparatus 20 holding the 
bleb 104, in a direction away from the heart 102, to increase the size 
of the bleb 104. The operator activates the needle trigger... 

...has safely entered the pericardial space 101 within the bleb 104 safely, 
without puncturing the heart 102. Upon puncture, the guidewire 82 is 
advanced through the needle 38 into the pericardial... 

...In the case of fluid delivery, there is provided a direct route for 
treating the heart 102 and associated coronary vessels 1 12. 
While embodiments of the present invention have been. , . 

Claim 

method of claim 12 additionally comprising: 
pulling said apparatus a predetermined distance away from the heart . 

16 A method for accessing the space between the pericardium and the 
heart , 
comprising : 

10a) providing a pericardial access device including at least two jaws 
movable .' . . 

. . . device; 

15c) mechanically pulling said grasped portion of the pericardium away 
from 

the heart to form a bled of pericardium tissue adjacent said jaws; 

d) inserting a needle through. . . 

...into said bleb, and limiting the travel of the needle to prevent 
laceration of the heart ; 
and 

e) introducing a guidewire, through the needle into said bleb and into 
said pericardial. . . 
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English Abstract 

A method and devices are provided for performing end-to-side anastomoses 
between the severed end of a first hollow organ and the side-wall of a 
second hollow organ utilizing transluminal approach with endoscopic 
assistance, wherein the first and second hollow organs can be secured 
utilizing a biocompatible glue, clips or by suturing. In an alternative 
embodiment, the method utilizes a modified cutter catheter which is 
introduced into the first hollow organ in combination with a receiver 
catheter which is introduced into the second hollow organ. The distal end 
of the receiver catheter includes a receiver cavity and a selectively 
activatable magnetic material. The magnetic material is selected so that 
it will interact with a magnetically susceptible material disposed in the 
distal end of the modified cutter catheter when the modified cutter 
catheter is disposed in proximity to the proposed site for anastomosis 
whereby the severed end of the first hollow organ is matingly engaged 
with the side-wall of the second hollow organ. Thereafter, the severed 
end of the first hollow organ can be attached in sealing engagement with 
the side-wall utilizing clips, a biocompatible glue, or other suitable 
methods. The cutter is then activated to remove a portion of the 
side-wall of the second hollow organ, thereby creating an opening within 
the region of securement and establishing the anastomosis. These methods 
and devices find particular utility in coronary bypass surgery, 
including, in particular, where the first hollow organ is the left 
internal mammary artery (LIMA) and the second hollow organ is the left 
anterior descending coronary artery (LAD) . 

French Abstract 

La presente invention concerne un precede et des dispositifs pour la 
realisation d ' anastomoses termino-laterales entre I'extremite sectionnee 
d*un premier organe creux et les parois laterales d*un second organe 
creux par une approche transluminale sous assistance endoscopique, le 
premier et le second des organes creux pouvant etre fixes grace a une 
colle biocompatible, des pinces ou une suture. Selon une autre 
realisation, le precede met en oeuvre un catheter a scalpel modifie, qui 
est introduit dans le premier organe creux, en relation avec un catheter 
recepteur, qui est introduit dans le second organe creux. L'extremite 
distale du catheter recepteur inclut une cavite de reception et un 
materiau magnetique activable de facon selective. Le materiau magnetique 
est choisi de facon qu*il puisse creer une interaction avec un materiau a 
susceptibilite magnetique dispose dans l'extremite distale du catheter a 
scalpel modifie lorsque ce dernier est dispose a proximite du site prevu 
pour 1 * anastomose, faisant que l'extremite sectionnee du premier organe 
creux vienne en contact exact avec la parol laterale du second organe 
creux. II est ensuite possible de fixer de facon occlusive l'extremite 
sectionnee du premier organe creux centre la parol grace a des pinces, 
une colle biocompatible ou d'autres precedes adequats. L' action du 
scalpel sert alors a eliminer une partie de la parol laterale du second 
organe creux, creant ainsi une ouverture dans le region de fixation et 
etablissant 1 ' anastomose . Ces precedes et dispositifs conviennent 



particulierement dans le cas des pontages coronariens, y compris 
notamment lorsque le premier organe creux est I'artere thoracique interne 
gauche et que le second organe creux est I'artere interventriculaire 
anterieure gauche. 

Fulltext Availability: 
Detailed Description 

Detailed Description 

context of coronary artery disease, the 
flow of oxygenated blood to the myocardium of the heart is 
inhibited by a stenosis or obstruction in the coronary 
artery. This flow can be... cutting and peeling back various 
layers of tissue in order to give access to the heart and 
arterial sources. As a result, these operations typically 
require large numbers of sutures or... used to directly visualize the 
thoracic cavity and 

obtain a left lateral view of the heart 18. 

Based upon (a) direct visualization using the 

endoscopic telescope; (b) the location of the arterial 
source (in this case, the LIMA 10) , the heart 18 and the 
coronary artery (in this case, the LAD 12) ; and (c) the 
anatomy. . . 

...and into the thoracic cavity, and the 

third trocar and trocar port 22 through the subxyphoid 
space. Additional trocars or other instruments can be 

inserted as necessary. Often, it will be ... establish the anastomosis, it 
is 

contemplated that the procedure can be performed on the 
beating heart . 

In an alternative embodiment shown in FIGS. 10-11, 
the LIMA 10 and LAD 12... 
. . . S . , Inc . of 

New York and a gelatin-resorcine-f ormyl biological glue 
distributed by Laboratories Cardial . 

As discussed in connection with the clipping devices 
shown in FIGS. 8-9, the distal... 

. . , establish 

the anastomosis expeditiously, and, therefore, that the 
procedure can be performed on the beating heart . 

Where the anastomosis is to be performed on the 
beating heart , it is advantageous to slow the heart to 30 
40 beats per minute by the intravenous administration of 
beta blockers. This slowing of the heart will facilitate 
securement of the LIMA to the LAD without the necessity of 
inducing cardiac arrest. Even where it is contemplated 
that the procedure will be performed on the beating heart , 
prophylactic measures should be taken so that femoral to 
femoral cardiopulmonary bypass can be initiated if 
necessary. Where the method is to be applied to surgery 
on an arrested heart , preparations should be made for 
femoral to femoral cardiopulmonary bypass. 

Once the anastomosis is established, the ligature 
around the cutter catheter 14 is released. .. establish 
the anastomosis, it is contemplated that the procedure can 
be performed on the beating heart . 

Although a particular form of the invention has been 
illustrated and described, it will be... 
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ABSTRACT: In cases of malignant pericardial effusion, surgical subxiphoid 
biopsy sometimes fails to prove malignancy. To assess the usefulness of 
pericardioscopy, which allows an endoscopic investigation of the 
pericardial cavity, this technique was systematically performed during 
surgical drainage procedures that were performed on 4 0 patients who had 
pericardial effusions of suspected malignant origin. Twenty-six patients 
had a history of neoplasm, 10 had a history of hematologic malignancy, 
and four had recent tumors or lymphadenopathies that were suspected to be 
of malignant origin. Classical tests that are usually performed during a 
conventional surgical drainage procedure (fluid studies and siibxiphoid 
biopsy) were combined with direct visualization of the pericardial 
surfaces and guided biopsies of suspicious areas. The follow-up period 
after pericardioscopy was at least 12 months. Two early deaths occurred 
after pericardioscopy, but no death was -directly related to the 
endoscopy . According to all of the tests that were performed, diagnoses 
were malignant pericardial effusion in 15 of '40 patients (group I, 37%) 
and nonmalignant pericardial effusion in 25 of 40 patients (group II, 
73%) . In 3 of 13 patients (23%) in group I, the diagnosis was obtained 
only by pericardioscopy (results of cytologic studies and subxiphoid 
biopsy were negative) . In two patients in group I, pericardioscopy could 
not be completed, but the diagnosis of malignant pericardial effusion was 
obtained by pericardiocentesis. In group II, effusion was considered to 
the postradiation pericarditis in five cases, infectious pericarditis in 
three cases (bacterial in one and tuberculous in two) , hemopericardium 
induced by coagulation disturbances in three cases, and idiopathic 
pericarditis in 14 cases. Mid-and long-term follow-up (mean duration, 35 
months; range, 12 to 72 months) showed that in group I the median 
survival time was 42 days, whereas in group II it was 1 year. The 
difference between the two life curves was significant (p It 0.05). Thus 
pericardioscopy appears to be a technique that does not increase the risk 
of the surgical drainage procedure. Its main benefit is a greater 
diagnostic sensitivity as a result of direct visualization of the 
pericardial surfaces and guided biopsies. It should be available at the 
time that the surgical drainage procedure is performed, since the 
diagnosis of malignant pericardial effusion has significant prognostic 
consequences . 

DESCRIPTORS: 

MAJOR CONCEPTS: Cardiovascular Medicine (Human Medicine, Medical 
Sciences); Oncology (Human Medicine, Medical Sciences); Pathology; 
Surgery (Medical Sciences 

BIOSYSTEMATIC N7\MES : Hominidae — Primates, Mammalia, Vertebrata, Chordata, 
Animalia 

ORGANISMS: human (Hominidae) 

BIOSYSTEMATIC CLASSIFICATION (SUPER TAXA) : animals; chordates; humans; 

mammals; primates; vertebrates 
MISCELLANEOUS TERMS: DIAGNOSIS; PATHOLOGY; SURGICAL DRAINAGE PROCEDURE; 

SURGICAL SUBXIPHOID BIOPSY 
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LANGUAGE : GERMAN 

ABSTRACT: Pericardioscopy is a new diagnostic tool to visualize 

macroscopically alterations of both the epicardium and pericardium. For 
the first time the macropathology of the epicarditis and pericarditis can 
be observed in vivo by the cardiologist in viral, bacterial, uremic and 
autoimmune cardiac processes. It enables us also to get an insight into 
neoplastic and metastatic processes affecting the heart and the 
pericardium. The prerequistite is the documentation of a larger 
pericardial (> 150 ml by the cubic model) effusion with an 
echocardiographically documented effusion of type C, which must have at 
least 5 mm separation of the epicardial and pericardial layer in diastole 
at the anterior side of the heart when echocardiographic imaging is 
performed from the siabxyphoidal or third intercostal space. The first 
experience in 30 patients is reported. After puncture of the pericardial 
effusion a 9E sheath was introduced by use of a guide wire under 
echocardiographic and/or x-ray control. The fluid was removed by 
aspiration and 100 to 150 ml of body warm saline were infused in the 
pericardial sack. A flexible 8F fiberglass instrument (Vantec, Baxter or 
Storz) and a rigid 110. degree. 8F endoscope (Storz) were used for 
visualization of peri- and epicardium and for video documentation. After 
endoscopic inspection of the macropathology fibrinous strands or 
increased vascular injection can be observed in viral, autoimmune or 
idiopathic pericarditis or perimyocarditis . In the latter three forms of 
pericardial effusion only inflammatory cells can be observed when the 
pericardial fluid is analyzed. Complementary to visualization, 
optically-guided and controlled epicardial and pericardial biopsies were 
performed and analyzed further. The demonstration of a lymphocytic 
infiltrate in the epicardial biopsy is diagnostic of myocardial 
involvement in the inflammatory pericardial process. IgG, IgA, IgM- 
and/or complement fixation can also be demonstrated in the epicardial or 
pericardial biopsies. The corresponding presence of antimembrane or 
antisarcolemmal or antimyolemmal antibodies in the pericardial fluid is 
of diagnostic relevance and may indicate secretion of these antibodies by 
plasma- or B-cells in the heart or in the pericardial effusion, 
particularly when, they are of much higher titer than in the peripheral 
blood. Specific diagnosis of pericardial effusion is thus greatly 
facilitated by the triad, pericardioscopy, cytology and epicardial as 
well as pericardial biopsy. 
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Pericardoscopy for primary management of pericardial effusion in cancer 
patients 
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Objective: To assess the usefulness of pericardoscopy via the subxyphoid 
route for the diagnosis and treatment of pericardial effusion in patients 
with a history of cancer. Methods: All patients with a recent or remote 
history of cancer and a pericardial effusion of unknown origin requiring 
drainage for diagnostic and therapeutic purposes were included in the 



study. They underwent complete exploration and cleansing of the pericardial 
cavity. Abnormal structures or deposits were biopsied, under direct visual 
control, with a 24 cm long rigid pericardoscope . Results: Between 1985 and 
1998, pericardoscopy was completed in 112 of the 114 patients included 
(feasibility 98 %), resulting in the immediate relief of symptoms in all 
the cases. Peri-operative mortality was 3.5%, and post-operative morbidity, 
6.1%. After pericardioscopy pericardial effusions were considered malignant 
in 43 cases. One more case (2.3%) due to a false negative result of 
perycardioscopy was diagnosed during follow-up. Overall, 44 of the 114 
patients (38.6%) had a malignant effusion, and 70 (61.4%), a non-malignant 
effusion according the follow up. In 10 of the 44 patients with a malignant 
pericardial effusion (22.7%), pericardoscopy corrected the results of 
cytological pericardial fluid studies and pericardial window biopsy, both 
false negatives. The sensitivities of cytological studies of the 
pericardial fluid, pathological examinations of pericardial window biopsy 
and pericardioscopy were 75, 65 and 97%, respectively. One patient with a 
malignant effusion had a non-symptomatic recurrence 1 month after 
pericardioscopy (2.3%). Conclusion: We recommend pericardioscopy to 
ascertain the malignant nature of the effusion and to diminish the 
recurrence rate, this avoiding repeat procedures in patients with a short 
life expectancy. Copyright (C) 1999 Elsevier Science B.V. 
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Pericardioscopy in the etiologic diagnosis of pericardial effusion in 141 
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Background: Although previous small series have documented the utility of 
pericardi9SCopy for accurate etiologic diagnosis of pericardial effusion, 
this technique remains underused. The aim of our study was to assess the 
benefits and risks of surgical pericardioscopy in a large prospective 
series. Methods and Results: One hundred forty one consecutive patients 
with unexplained pericardial effusion underwent 142 pericardioscopies with 
a rigid mediastinoscope. For each patient, the etiologic data obtained by 
pericardioscopy (visualization of pericardium, guided biopsies, subxiphoid 

window biopsy, and fluid analysis) were compared with the results that 
would have been obtained with only conventional surgical drainage and 
biopsy ( subxiphoid window biopsy and fluid analysis) . After complete 
workup, a specific cause was found in 69 cases (48.6%): the other 73 cases 
were considered idiopathic effusions (51.4%). Procedural and in-hospital 
mortality was 8 of 141 patients (5.6%). No death was directly attributable 
to pericardioscopy. During long-term follow-up (median duration, 24 months; 



range, 6 to 96), a previously unrecognized cause was discovered in 6 
patients (4%). By comparing the areas under the receiver-operating 
characteristic curves, the diagnostic advantage of pericardioscopy was 
significant for the whole series (pericardioscopy, 0 . 98+/-0 . Oil ; 
conventional surgical drainage, 0 . 89+/-0 . 029; P<.001). The increase in 
sensitivity was more marked for some types such as neoplastic (21%), 
radiation-induced (100%), or purulent (83%) effusions. Conclusions: Our 
data demonstrate that pericardioscopy increases the diagnostic sensitivity 
of surgical pericardial drainage and biopsy without specific risk. 

MEDICAL DESCRIPTORS: 

* endoscopy ; ^pericardial effusion — complication — co; ^pericardial 

ef f usion--etiology--et ; ^pericardial effusion — diagnosis--di 

adult; aged; article; clinical trial; diagnostic accuracy; diagnostic value 

; female; human; major clinical study; male; mortality; priority journal; 

pus — complication--co; radiation inj ury--complication--co; safety 

MEDICAL TERMS (UNCONTROLLED) : pericardioscopy 

SECTION HEADINGS: 

018 Cardiovascular Diseases and Cardiovascular Surgery 



6/5/6 (Item 3 from file: 73) 

DIALOG (R) File 73:EMBASE 

(c) 2002 Elsevier Science B.V. All rts. reserv. 

06425507 EMBASE No: 1996074267 

Videosurgery of pericardial effusion: Technique and results 
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Videosurgery is a relatively non-invasive method of draining the 
pericardium by the creation of a pleuropericardial window. It provides an 
excellent view of the thoracic cavity and allows selection of pericardial 
and pleural, pulmonary or mediastinal biopsy sites. The authors report 
their preliminary results with this technique. Between May 1994 and May 
1995, 22 patients with pericardial effusions were operated by videosurgery 
at the Pitie Hospital. None of the patients had clinical signs of 
tamponade. The technique consists in introducing, through 2 or 3 thoracic 
incisions of 15 mm, trocarts allowing passage of an endoscopic camera and 
different surgical instruments. Access to the thoracic cavity enabled 
assessment of the pleura, evacuation of pleural effusions (n = 8) and 
biopsy of pleural nodules (n = 2) . One pulmonary biopsy was performed. 
Opening the pericardium enabled evacuation of pericardial effusions 
averaging 622 ml. Pericardial biopsies showed appearances suggesting 
tuberculosis (n = 2) , lupic vasculitis (n = 1) and post-radiation 
pericarditis (n = 1) . In other cases, a histologic diagnosis of 
non-specific pericarditis was made. A biopsy of a pleural nodule showed 
undifferentiated carcinoma in one case. A pulmonary biopsy revealed the 
presence of relatively undifferentiated carcinoma. There were no 
complications related to the technique. There was one recurrence of 
pericardial effusion at one month in a patient with carcinoma of the lung 
who had previously had subxiphoid drainage. There were no cases of 
secondary pericardial constriction. Therefore, videosurgery is a relatively 
non-invasive and effective technique of pericardial drainage and biopsy. 
When there is no emergency, it is probably the method of choice in the 
treatment and diagnosis of pericardial effusions. 
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We report a case of malignant pericardial effusion with chronic tamponade 
treated by video-assisted subxiphoid pericardiectomy in a 58-year-old 
female. The procedure was performed under local anesthesia through a 3.5-cm 
midline incision over the xiphoid process using a mediastinoscope, a 5-mm 
telescope connected to the video camera, and an endoscopic grasper and 
scissors. A large piece of pericardium (5 cm x 6 cm) over the right 
ventricle was excised. The patient obtained immediate relief and was 
discharged on the second postoperative day. Follow-up at 4 months showed no 
recurrence of effusion. Video assistance allows generous pericardiectomy, 
and as the rate of recurrence has been suggested to be directly related to 
the extent of resection, video-assisted siobxiphoid pericardiectomy offers 
a theoretical advantage over the conventional approach, as more pericardium 
can be excised. We recommend that this technique receive further 
investigation. 
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Flexible fiberoptic pericardioscopy for the diagnosis of pericardial 
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Pericardiocentesis provides an etiologic diagnosis for pericardial 
effusions approximately 25% of the time. In 7 patients with evidence of a 
large pericardial effusion of unknown origin without cardiac tamponade, a 
flexible fiberoptic bronchoscope was inserted through a siobxiphoid 
incision after the effusion was drained. Pericardioscopy allowed 
visualization of all pericardial surfaces and made it possible to perform 



selective biopsy not limited to a siibxiphoid window. It is a safe 
procedure that can permit distinction among benign, malignant and 
tuberculous origins of pericardial effusion. 
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ABSTRACT: Four patients with recurrent cardiac tamponade were treated by 
the thoracoscopic pericardiectomy after unsuccessfully repeated 
subxiphoid pericardiocentesis. We inserted three trocars through the 
intercostal spaces on the anterior to lateral chest wall and excised 
5*5-cm of the pericardium anterior or posterior to the phrenic nerve, 
and drained the pericardial fluids into the left or right pleural 
cavity. Pericardial effusions were malignant in two cases due to lung 
cancer, and the remaining two were benign occurring after 
chemo-radiotherapy for esophageal cancer and thymic cancer 
respectively. These two original malignant diseases had completely been 
cured. All proceduers were performed under general anesthesia with 
single lung ventilation using double-lumen endobronchial tube, and the 
patients was placed on 15-30 degree lateral oblique position. 
Subsequently, a single chest tube was inserted through a trocar site 
and kept in place for a mean duration of 2.8 days. All patients 
recovered within a few days without any complications and no recurrence 
of pericardial effusion was noted during a mean follow-up period of 
16.8 months. Thoracoscopic pericardiectomy appears to be safe, 
minimally invasive and effective treatment for cardiac tamponade due 
to massive pericarsial effusion, (author abst . ) 
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Objective: The validity of video-assisted thoracoscopic pericardial 
fenestration was prospectively assessed for loculated effusions, effusions 
previously treated by percutaneous catheter manoeuvres and those with 
concurrent pleural diseases. Methods: Inclusion criteria consisted of 
echocardiographically documented pericardial effusions requiring diagnosis 
or relief of symptoms and recurrent effusions after failed percutaneous 
drainage and balloon pericardiotomy. Pre-operative CT-scan was used to 
delineate additional pleural pathology and to determine the side of 
intervention. All patients were followed clinically and by 
echocardiographic examination 3 months post-operatively . Results: 
Twenty-four patients underwent thoracoscopic pericardial fenestration with 

11 patients (54%) being previously treated by percutaneous catheter 
drainage, balloon pericardiotomy or subxyphoidal fenestration. 
Pre-operative echocardiography revealed septation and loculation in 18 
patients (72%) . Additional pleural pathology was identified on CT scan in 

12 patients (50%) and talc pleurodesis was performed in six patients, all 
suffering from malignant pleural effusion. The mean operation time was 4 5 
min (range 30-60 min) with no complications being observed. All patients 
were followed 3 months post-operatively by clinical and echocardiographic 
examination; relief of symptoms was achieved in all patients but 
echocardiography showed a recurrence in one patient (4%) . Another 
recurrence was found by echocardiography after a mean follow-up time of 33 
months in the 12 patients suffering from a non-malignant pericardial 
effusion. No recurrence of pleural or pericardial effusion was observed in 
the subset of patients with talc pleurodesis. Conclusion: Video-assisted 
thoracoscopic pericardial fenestration is safe and effective for loculated 
pericardial effusions previously treated by percutaneous drainage 
manoeuvres and those with concomitant pleural disease, 
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We critically evaluated several diagnostic modalities (clinical criteria, 
siibxiphoid pericardial window (SPW) and iaparoscopy) used in the 
detection of occult cardiac injury in haemodynamically stable patients at 
high risk of cardiac injury. Over 5 years, 122 patients were admitted to 
a Level I trauma centre with such an injury. They sustained 69 stab wounds, 
and 53 gunshot wounds. Sites of penetration were: precordial (81), right 
chest (25), lateral chest (13), thoracoabdominal (40) and abdominal (19). 
Vital signs in the emergency room were (mean +- SD) : systolic BP, 111 +- 
23.2 mmHg; HR, 106 +- 18.7; GCS, 13.6 +- 1.3/ and CVP, 17 +- 7.8 cmH SUB 2 
0. SPW was performed in all patients and was positive for haemopericardium 
in 2 6 patients, 24 (92 per cent) of whom had a cardiac injury at 
operation. Two patients had pericardial lacerations without cardiac 
injury. In addition, 14 patients with lower precordial and thoracoabdominal 
wounds underwent Iaparoscopy. At Iaparoscopy, the pericardium was evaluated 
by transdiaphragmatic inspection in 10 patients. The presence (two) or 
absence (eight) of blood within the pericardium was accurately predicted 
and verified by SPW. Univariate and multiple logistic regression analysis 
of clinical data failed to reveal any significant predictor of cardiac 
injury. SPW remains ' the standard means of diagnosing occult cardiac 
injury in high-risk patients. Since the incidence of occult cardiac 
injury in haemodynamically stable patients is 20 per cent, SPW should be 
used liberally. Lapararoscopy may have a role in evaluating the pericardium 
in the subgroup of patients with lower chest wounds, and it facilitates 
inspection of intra-abdominal viscera and diaphragm at the same time 
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BACKGROUND: Endoscopic coronary artery bypass grafting (ECABG) has not 
been possible with traditional techniques. This report details our animal 



experience determining the feasibility of using a robotically-assisted 
microsurgical system to perform ECABG. METHODS: Following preliminary work 
using a cadaveric pig heart model, acute and chronic animal studies were 
performed. Calves were placed on cardiopulmonary bypass after the left 
internal mammary artery (LIMA) was harvested. Sxibxiphoid endoscopic 
ports (2 instrument, 1 camera) were placed and a robotic system was used to 
perform ECABG between the LIMA and left anterior descending coronary 
artery. LIMA graft flow (LIMAQ) was measured, and excised hearts underwent 
angiographic and histologic analyses. RESULTS: All anastomoses were 
successfully completed in both the acute and chronic studies (mean time of 
33.9 +/-*!. 9 and 33.2 +/- 3.4 minutes, respectively). Angiographic patency 
was 100% in both the acute (8/8) and chronic (6/6) studies, which was 
confirmed by histology. In the chronic study, there was no difference in 
LIMAQ between intraoperative and autopsy measurements. CONCLUSIONS: This 
study shows that ECABG is feasible in an animal model with excellent 
results. The FDA has recently given approval for clinical trials of this 
new technology. 
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Evolving technology provides new diagnostic and emergency management 
options for the surgeon caring for patients with thoracic trauma. Abdominal 
ultrasound performed by surgeons in the emergency department makes 
pericardiocentesis and subxyphoid pericardiotomy obsolete. 

Transesophageal echocardiography supplements aortography in the diagnosis 
of thoracic aortic injury. New terminologies replace the overused term 
myocardial contusion. Pulmonary tractotomy is an innovative approach to 
through-and-through pulmonary penetrating injuries. Centrifugal pumps add 
new options to thoracic great-vessel injury management. Endovascular 
stented grafts will be added to the armentarium of the thoracic surgeon for 
injured vessels. (66 Refs.) 
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An alternative way to revascularize coronary vessels is described, using 
arterial conduits without extracorporeal circulation. The heart is 
exposed via a small thoracotomy over the fifth left intercostal space. A 
thoracoscope is introduced into the thorax, to assist in the harvesting of 
the left internal mammary artery (LIMA) . In selected patients with two or 
three vessel disease, the same procedure can be achieved on the right side, 
harvesting the right internal mammary artery to revascularize the right 
coronary artery. The gastroepiploic artery can be easily reached and used 
to revascularize the posterior descending artery, through a mini- 
subxiphoid median laparotomy. This technique was used to revascularize 30 
patients from April ' 1994 to June 1995. All received a LIMA graft to the 
left anterior descending artery, and two had a free radial artery graft 
from the LIMA, sequentially bypassing the diagonal and obtuse marginal 
branches. There was neither perioperative mortality nor morbidity 
myocardial infarction. Fifteen patients were restudied angiographically 
before discharge. Average hospital stay was 43 +/- 11 hours. 
Tags: Female; Human; Male 

Descriptors: Coronary Artery Bypass--methods--MT; * Endoscopy — methods 
--MT; ^Videotape Recording; Aged; Length of Stay; Middle Age; Postoperative' 
Complications 

Record Date Created: 19960313 



6/5/15 (Item 4 from file: 155) 

DIALOG (R) File 155 : MEDLINE (R) 

08221531 94363417 PMID: 8081896 

Pericardioscopic implantation of electrodes for myocardial 
electrocardiostimulation . 
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Endocardial placement of electrodes for myocardial electrostimulation is 
a standard procedure. In the past, myocardial electrode placement was not 
performed routinely mainly because of the trauma of surgical access to the 
heart . We have developed for the first time an endoscopic approach. It 
is based on the use of a rigid endoscope with a diameter of 20 mm, which 
is introduced via a subxyphoideal skin incision into the pericardium. A 
sutureless, screw-in electrode is positioned via the endoscope . 129 
patients were treated successfully without method-related lethality. An 
advantage especially for our large country is the possibility of performing 
this procedure in distant hospitals without the need of X-ray facilities. 
The equipment can be carried in an attache case. Further developments could 
include two-chamber ECS using disposable kits ready for on-the-spot use. 
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Percutaneous endoscopic implantation of Automatic Implantable 
Cardioverter /Defibrillator (AICD) : an animal study of a new 
non thoracotomy technique. 
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The Automatic Implantable Cardioverter /Defibrillator (AICD) prevents 
death due to malignant ventricular arrhythmias but requires thoracotomy for 
the implantation of the preferred two-patch lead system. The purpose of 
this study was to develop and test a new percutaneous endoscopic method 
of the AICD lead implantation without the need for open chest surgery. A 
high resolution video endoscopy system and currently available 
endoscopic instrumentation were used to develop pleural-pericardial 
dissection technique in 7 pigs and to endoscopically implant custom-made 
AICD patches in 20 pigs. An examining 10 mm rigid endoscope inserted in 
the 6th intercostal space in the anterior axillary line provided direct 
visual control for endoscopic dissection of the parietal pleura from the 
pericardium, delivery, and implantation of the AICD patches. This was 
successfully carried out through two trocars (10 and 11 mm) inserted into 
the pleural-pericardial space via the subxyphoid approach in 18 of 20 
pigs. Effective patch positioning was confirmed by attaining a 
defibrillation threshold of 20J or less in 13 pigs. Of those, three 
required lead polarity reversal, and three others required lead 
repositioning to lower defibrillation thresholds to 20 J or less. In three 
pigs, defibrillation thresholds of 30J or higher were required. 
Defibrillation was unsuccessful in two pigs due to patch malfunction. The 
authors conclude that percutaneous endoscopy is a feasible method of AICD 
lead implantation. 
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Pericardioscopy — a new window to the heart in inflammatory heart 
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Pericardioscopy is a new diagnostic tool to visualize macroscopically 
alterations of both the epicardium and pericardium. For the first time the 
macropathology of the epicarditis and pericarditis can be observed in vivo 
by the cardiologist in viral, bacterial, uremic and autoimmune cardiac 
processes. It enables us also to get an insight into neoplastic and 
metastatic processes affecting the heart and the pericardium. The 
prerequisite is the documentation of a larger pericardial (greater than 150 
ml by the cubic model) effusion with an echocardiographically documented 
effusion of type C (Figure lb), which must have at least 5 mm separation of 
the epicardial and pericardial layer in diastole at the anterior side of 



the heart when echocardiographic imaging is performed from the 
siabxyphoidal or third intercostal space (Figure la) . The first experience 
in 30 patients is reported. After puncture of the pericardial effusion a 9F 
sheath was introduced by use of a guide wire under echocardiographic and/or 
x-ray control (Figure 3) . The fluid was removed by aspiration and 100 to 
150 ml of body warm saline were infused in the pericardial sack. A flexible 
8F fiber glass instrument (Vantec, Baxter or Storz) and a rigid 110 degrees 
8F endoscope (Storz) were used for visualization of peri- and epicardium 
and for video documentation (Figure 2). After endoscopic inspection of 
the macropathology fibrinous strands (Figure 4) or increased vascular 
injection (Figure 5) can be observed in viral, autoimmune or idiopathic 
pericarditis or perimyocarditis . In the latter three forms of pericardial 
effusion only inflammatory cells (Figure 6) can be observed when the 
pericardial fluid is analyzed. (ABSTRACT TRUNCATED AT 250 WORDS) 
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Laparoscopy During Pregnancy (ARTICLE) 

CURET, MYRIAM J.; ALLEN, DOUGLAS; JOSLOFF, ROBERT K. ; PITCHER, DAVID E.; 

CURET, LUIS B.; MISCALL, BRIAN G.; ZUCKER, KARL A. 
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May, 1996; Paper: tzs546 
LINE COUNT: 00520 

... blood flow caused by increased intra-abdominal pressure, /17/ and fetal 
hypotension from decreased maternal cardiac output /22 , 23, 26, 27 / remain 
unanswered. This study was undertaken to determine whether pregnant... 

these patients because they were not considered viable should 
perioperativepreterm labor lead to delivery. Fetal heart tones were 
obtained preoperatively and postoperatively and were normal in all 
patients. Sequential compression stockings ... a pneumoperitoneum can lead to 
a decrease in venous return with a concomitant decrease in cardiac 
output . /22, 23, 26, 27/ The fetus is exquisitely sensitive to maternal 
cardiopulmonary stability, and the primary cause of fetal demise is 
maternal hypotension and/or hypoxia. 728/ Clearly, a drop in maternal 
cardiac . output could lead to fetal distress. In addition, the increased 
intra-abdominal pressure could directly. . . 

... table to displace the uterus. This will allow for better venous return 
and maintenance of cardiac output. Also, minimizing the degree of reverse 
Trendelenburg positioning will further reduce possible uterine compression 
... at or above the umbilicus, we recommend initial placement of the camera 
port in the subxiphoid space. After visual exploration of the abdomen, 
the remaining ports can be placed where needed. . . 

. . . middle-to-late second trimester, the camera port should beplaced in the 
supraumbilical region. Initial siibxiphoid placement of the camera port 
may be necessary if the uterine fundus is above the... 

. . .26:338-346. 
22. 

Motew M, Ivankovich AD, Bieniarz J, Albrecht RF, Zahed B, ScommegnaA. 
Cardiovascular effects and acid-base and blood gas changes during 
laparoscopy. Am J Obstet ...1973;113:1002-1012. 
23. 

Ivankovich AD, Miletich DJ, Albrecht RF, Heyman HJ, Bonnet RF. 
Cardiovascular effects of intraperitoneal insufflation with carbon 
dioxide and nitrous oxide in the dog. Anesthesiology. 1975... 

. . . SurgEndoscopy. 1 995 ; 9 : 272-27 9 . 
26. 

McKenzie R, Wadhwa RK, Bedger RC. Noninvasive measurement of cardiac 
output during laparoscopy. J Reprod Med. 1980;24:247-250. 
27. 

Westerband A, Van de Water JM, Amzallag M, et al . Cardiovascular 
changes during laparoscopic cholecystectomy. Surg Gynecol Obstet. 
1992;175:535-538. 
28. 

Kammerer WS . Nonobstetric . . . 

. . . Could you give us your guidelines about managing and evaluating these 
patients? Do you use endoscopic cholangiography, for example, and 
intraoperatively do you use cholangiograms or rely on ultrasonography 
alone? 

Dr . . . 
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Cardiac Tamponade and Constrictive Pericarditis Complicating Endoscopic 
Sclerotherapy 

case of suspected esophageal perforation with injection of a 
sclerosing agent into the pericardium during endoscopic sclerotherapy of 
esophageal varices. Immediately after the procedure, the patient developed 
fever and a pericardial friction rub. Eight months later, he presented with 

cardiac tamponade and constrictive pericarditis. This complication should 
be considered whenever a patient presents with inadequate cardiac output, 
venous congestion, and a pulsus paradoxus following sclerotherapy. 

Endoscopic sclerotherapy successfully controls acute esophageal variceal 
hemorrhage and appears to reduce the incidence of subsequent... 

... 10% to 15% of patients have a significant complication. (Ref, 1) 
Esophageal perforation by the endoscope may occur in as many as 6% of 
patients. (Ref. 2) We report what we... 

... case of perforation and injection of sclerosant through the esophagus 
into the pericardium during flexible endoscopic sclerotherapy that 
resulted in acute pericarditis followed, eight months later, by 
constrictive pericarditis and cardiac tamponade. 

REPORT OF A CASE 

A 41-year-old man with alcoholic cirrhosis was admitted. . . 

... he had been hospitalized with acute hemorrhage from esophageal varices. 
Twice during that admission, flexible endoscopic sclerotherapy was 
performed with a total of 20 mL of morrhuate sodium injected during each... 

. . . and dullness to percussion was present over the lower half of the right 
posterior thorax. Cardiac examination failed to locate the apical 
impulse. Heart sounds were normal. There were no rubs, gallops, or 
murmurs. The abdomen was soft; shifting... 

... tuberculin skin test was not reactive. Chest radiography demonstrated a 
large right pleural effusion and cardiomegaly . A contrast esophagram was 
normal. An electrocardiogram showed normal voltage, sinus tachycardia, and 
flattening of . . . 

. . . effusion, anteriorly and posteriorly. Right ventricular diastolic 
compression and right atrial systolic inversion, consistent with cardiac 
tamponade, were present. Balloon flotation catheterization of the right 
side of the heart confirmed decreased cardiac output, with elevation 
and equalization of central venous, right ventricular diastolic, and left 
ventricular pressures (Table) . Siibxiphoid pericardiocentesis was 
performed, removing 200 mL .of serosanguineous fluid. The hematocrit of the 
fluid was . . . 

. . . COMMENT 

. The clinical course of this patient strongly implicates a small, 
perhaps injection needle-induced, endoscopic perforation of the esophagus 
with intrapericardial injection of morrhuate sodium as a cause of 



pericarditis . . . 

. . . filling that the accumulation of 200 mL of free pericardial fluid was 
sufficient to produce cardiac tamponade. The resulting hemodynamic 
syndrome, termed . ef f usive-constrictive pericarditis, occurs when 
pericardial constriction and a... 

. . . this patient, the clinical picture on presentation is dominated by 
tamponade hemodynamics characterized by inadequate cardiac output, venous 
congestion, and a prominent pulsus paradoxus. Pericardiocentesis unmasks 
clinical and hemodynamic evidence of constriction, with improved, but still 
impaired, cardiac output, persistent elevation of venous pressures, and a 
less prominent pulsus paradoxus. Constrictive pericarditis often... 

. . .diastolic filling. 

In summary, eff usive-constrictive pericarditis is a potentially 
serious, but treatable, complication of endoscopic sclerotherapy. 
Distended neck veins and a pulsus paradoxus should suggest this diagnosis 
in any patient . . . 

. . . ascites, and dyspnea before such symptoms are attributed to progressive 
liver disease or unrelated congestive heart failure. 
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Electrocardiographic Changes Suggestive of Cardiac Ischemia in a Patient 
With Esophageal Food Impaction/ 'A Case That's Hard to Swallow' 

MANY patients presenting with chest pain initially believed to be cardiac 
in etiology may, in fact, have esophageal disease as an alternative or 
additional cause of... 

. . . the ECG is generally thought to be a reliable means of distinguishing 
between esophageal and cardiac pain. (Ref. 10,11) In this report, we 
describe a patient who developed ECG changes suggestive of cardiac 
ischemia secondary to esophageal food impaction. 

Report of a Case 

A 57-year-old woman. . , 

. . . she had the sensation of a piece of meat sticking in her throat, 
associated with subxyphoid and epigastric discomfort with mild nausea and 
hiccoughs. She was unable to swallow liquids, regurgitating... 



. . . obese woman regurgitating her saliva into a cup. Blood pressure was 
120/70 mm Hg; heart rate, 84 beats per minute and regular; respirations, 
18/min and unlabored. The cardiac and abdominal findings were 
unremarkable. Laboratory values were remarkable for a potassium level of 3 

. . . were noted. There was no evidence of an esophageal stricture. An ECG 
obtained soon after endoscopic disimpaction showed marked improvement of 
the ST-T-wave changes (Fig 3) . 

Comment 

ST-T. . . 

... to esophageal food impaction. This patient presented with chest 
discomfort and ECG changes consistent with cardiac ischemia. Although the 
history of previous esophageal symptoms, the subjective sensation of food 
lodging in the throat, and the upper GI tract x-ray and endoscopic 
findings make the esophageal etiology of her chest discomfort readily 
apparent, this case has important implications regarding the reliability of 
ECG changes in differentiating cardiac and esophageal causes of chest 
pain. This differentiation can otherwise be difficult since historical 
features . . . 

. . . ECG findings other than her esophageal disease seem unlikely. Since our 
patient did not undergo cardiac catheterization with ergonovine 
provocation, a cardiac etiology for the ECG changes, such as ischemia 
precipitated by the esophageal impaction, cannot be completely excluded. 
However, the lack of previous cardiac history and the prompt resolution 
of the changes with esophageal disimpaction argue strongly against such a 
role for cardiac ischemia. The patient also has recently had normal 
results on a treadmill exercise test. 

Similarly, cardiac ischemia precipitated by coronary spasm as one 
component of a generalized disorder of smooth muscle... 

. . . conceive how a direct mechanical effect due to the proximity of the 
esophagus to the heart might induce ventricular repolarization 
abnormalities . 

... of ST-T-wave changes due to clinical esophageal impaction and 
speculate an autonomic esophageal- cardiac interplay as the mechanism. 
This case provides additional evidence that the ECG is not always a 
reliable means of differentiating chest pain of cardiac and esophageal 
etiologies . 
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Weekly Clinicopathological Exercises: Case 44-1989: A 74-Year-Old Woman 
with Subxiphoid Pain and Narrowing of the Esophagus (Case Records of the 
Massachusetts General Hospital) 

TEXT 
... of Case 

A 74-year-old woman was admitted to the hospital because of severe 
siibxiphoid pain. . . 

...She was well until four hours earlier, when severe pain developed in the 
subxiphoid area after she finished breakfast, accompanied by a burning 
sensation referred to the lower third. . . 

...mastectomy scar was present, without evidence of recurrent tumor; the 
right breast was normal. The heart was normal; tenderness was elicited 
over the lower portion of the sternum and xiphoid process... 

. . .An x-ray film of the chest revealed evidence of a previous left 
mastectomy; the heart was at the upper limit of normal in size, and the 
aorta was unfolded; the ... portable technique, showed air in the mediastinum 
and subsegmental atelectasis of the right lung; the heart was difficult 
to evaluate because of the patient's rotated position. A percutaneous 
angiographic examination... 

...hernia and heartburn, presumably due to gastroesophageal reflux. She was 
admitted to the hospital with svibxyphoid pain and odynophagia. She 
subsequently had hematemesis and evidence of a substantial upper 
gastrointestinal hemorrhage ... essentially normal except for minimal 
dilatation and retention of barium. In the region of the car di oesophageal 
junction there is an elongated, smooth, tapered narrowing about 5 to 8 cm 
above the . . . 

...Dr. Orringer: This case poses two problems. The first is the 
differential diagnosis of acute stibxyphoid pain associated with 
odynophagia and bleeding from the upper alimentary tract, and the second is 
the treatment of a patient with an esophageal perforation after endoscopic 

examination. From its onset this patient's pain appeared to be of 
esophageal origin. The differential diagnosis of severe retrosternal pain 
in an elderly patient is lengthy and includes cardiac ischemia, 
pericardial disease, thoracic aortic dissection, and a host of possible 
gastrointestinal disorders such as... of admission. The pain of 
gastroesophageal reflux is typically described as a burning epigastric and 
subxyphoid pain, which may radiate to the neck or the interscapular region 
of the back. The pain frequently occurs after meals and is related to 
swallowing food. Endoscopic evidence of reflux esophagitis need not be 
present in patients with reflux whose esophagus is... 

...relieved by standing and walking, which often aggravate true angina 
pectoris. Nitroglycerin may relieve both cardiac and esophageal pain and 
is therefore not particularly helpful in differentiating them. Emotional 
stress can... that must be considered in the setting of an elderly patient 
who presents with constant subxyphoid pain and dyjsphagia without any 
other obvious cause is an incarcerated strangulated paraesophageal hiatal 
hernia . . . 

...that of the patient under discussion. The pure Type II paraesophageal 
hernia, in which the cardia is fixed at its usual location at the level 
of the diaphragm and the gastric... 

...The diagnostic possibilities in this patient have now become limited. 
Few remaining conditions produce constant s\±)xyphoid pain, odynophagia. 



and hematemesis . Additional clues are obtained from the findings at the 
endoscopic examination performed on the third hospital day. A few words 
about esophagoscopic examination in general... 

...this point. The availability of the flexible fiberoptic 

esophagogastroscope has revolutionized this field and permitted endoscopic 

assessment of the esophagus with greater facility than was ever possible 
in the past. Unfortunately... 

...esophageal perforation, however, have not changed over the years, and 
common ground rules for safe endoscopic examination are still important. 
Among the most important to me is the availability of the.,. 

. . . esophagoscope . Just as a road map guides the traveler, the 
barium-swallow study alerts the endoscopist to the presence and location 
of preexisting esophageal disease. It is difficult to justify perforation 



...or stricture because of a lack of awareness of the presence of either 
before the endoscopic procedure. A knowledge of esophageal anatomy 
enables the endoscopist to predict from the barium-swallow study the 
level at which disease will be found amenable to dilation therapy. The 
endoscopist described entering the stomach 30 cm from the upper incisors. 
Unless this patient was of... 

. . .barium-swallow study showed no definite hiatal hernia it is much more 
likely that the endoscopist identified the squamocolumnar epithelial 
junction in this patient at 30 cm, thus documenting the presence... 

...esophagus are often difficult, since in the normal distal esophagus 
columnar epithelium of the gastric cardia may be present for 1 to 2 cm 
above the esophagogastric junction. There is controversy. . . 

...men. Barrett's esophagus is reported in 11 to 20 percent of all patients 
with endoscopic evidence of reflux esophagitis (Ref. 19,20) and in 44 
percent of patients with chronic... or an antireflux operation. In this 
patient, who was admitted to the hospital with severe siobxyphoid pain on 
swallowing, a prompt esophageal study with contrast material and 
esophagoscopic examination with a. . . 

...After the esophagoscopic examination and biopsy the patient's 
subxyphoid pain increased, pleuritic pain developed, and an x-ray film of 
the chest demonstrated pneumomediastinum. . . 

...immediate esophageal study with contrast material (Ref. 30). An 
aggressive defensive attitude toward diagnosing an endoscopic perforation 
must be adopted, since the morbidity and mortality rates associated with 
perforation are directly. . . 

...a Barrett's esophagus with ulceration and hemorrhage. I think that the 
patient had an endoscopic esophageal perforation as well... Endoscopic 
esophageal perforation ... Examination of biopsy specimens taken at the 
emergency endoscopic examination a few hours before the esophagectomy 
showed that the esophageal epithelium was squamous at... 
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esophagogastric junction. 
The second approach is a laparotomy in which an incision is made from 
below the xiphoid process to the level of the umbilicus. Specific 
indications for using laparotomy include the presence ... but its acceptance 
will depend on clinical outcome. Like thorascopic lung surgery and 
minimally invasive cardiac surgery, the use of less invasive techniques 
will provide increased options for the current patient... 

...L., & Concannon, J.L. (1986). Length of the distal esophageal sphincter 
and competency of the cardia . American Journal of Surgery, 151, 25-34. 

Dallemagne, B., Weerts, J.M., Jehaes, C, Markiewicz, S., & Lombard, 
R. (1991). Laparoscopic Nissen f undoplication : Preliminary report. Surgery 
Laparoscopy and Endoscopy , 1, 138-143. 

DeMeester, T.R., & Stein, H.J. (1989). Gastroesophageal reflux 
disease. In F...of esophageal reflux and hiatal hernia. Long-term results 
with 1030 patients. Journal of Thoracic & Cardiovascular Surgery, 53, 
33-54. 

Spechler, S.J. (1992). Epidemiology and natural history of 
gastroesophageal reflux. . . 

...the lungs, causing irritation and asthma-like symptoms. 
Health Promotion Materials for Minorities 

The National Heart , Lung, and Blood Institute and the Office of 
Research on Minority Health of the National Institutes of Health have 
developed educational materials that support a wide range of heart health 
promotion activities for the African 7\merican and Latino communities. The 
materials include booklets on improving cardiovascular health and cooking 
recipes. For more information, contact: NHLBI Information Center, 
Department M-ANA, PO. . . 
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On the horizon: minimally invasive cardiac surgery. ( Cardiac Surgery, 
Part 1: Acute Care) 

ABSTRACT: Minimally invasive cardiac surgery is on the horizon. Already 
1500+ patients in the world have undergone minimally invasive... 

...of congenital defects; and valvular repair and replacement, to the 
mitral and aortic areas especially. Cardiac surgery is changing as 
advances are made in endoscopic and other instrumentation procedures such 
as video instrumentation, port access, and computer-assisted technology. 
MIDCAB. . . 

...surgery through small ports of incision made in the chest wall between 
ribs without using cardiopulmonary bypass. 

TEXT : 

The landscape of cardiac surgery is changing. Advances in 
endoscopic and other instrumentation procedures such as port access, video 
instrumentation, and computer-assisted technology are opening new vistas 
for cardiac surgery. On the immediate horizon is minimally invasive 
cardiac surgery, also known as keyhole surgery. Imagine a patient not 
needing a median sternotomy incision or cardiopulmonary bypass. This new 
type of cardiac surgery is currently being explored at some cardiac 
surgical centers internationally. This article explores the current 
state-of-the-art related to minimally. . . 

...care, likely future technologies, and the research literature on 
outcomes are also discussed. Key words: cardiac surgical patient, 
coronary artery bypass graft, Heartport surgery, hybrid procedure, keyhole 
surgery, left anterior small thoracotomy (LAST) , minimally invasive 
cardiac surgery, minimally invasive direct coronary artery bypass surgery 
(MIDCAB) , port access, revascularization centers, valvular surgery 
Over the past several years there has been a proliferation of 
minimally invasive cardiac procedures. More than 1, 500 patients 
worldwide have undergone minimally invasive direct coronary artery bypass 



...the discussion in this article will be devoted to MIDCAB surgery, but 
other modalities of cardiac surgery will also be explored. 

MINIMALLY INVASIVE DIRECT CORONARY ARTERY BYPASS SURGERY 

MIDCAB surgery is.,. 

,,.or small incisions made in the chest wall between the ribs without the 
assistance of cardiopulmonary bypass. Numerous acronyms for this 
procedure are found in the literature. These include minimally invasive... 

...keyhole, and left anterior small thoracotomy. 

The appeal of doing MIDCAB procedures is to avoid cardiopulmonary 
bypass and a median sternotomy incision, to extubate the patient early, to 
reduce the need. . . 

.Miller, (7) Murray et al,(8) Sabiston, (9) and ' Kolesov ( 10 ) before the 
inception of cardiopulmonary bypass. However, with the advent of 
cardiopulmonary bypass (CPB) technology and myocardial preservation, 
cardiac surgeons were able to operate within a relatively quiet and 
bloodless surgical environment with greater... 



...The coronary-bypass operation using a median sternotomy incision with 
concomitant CPB has dominated the cardiac surgical arena for the past 
three decades. Patients undergoing this procedure have predictable 
long-term. . . 

...with thorascopic assistance. The anastomosis of the ITA to the LAD is 
performed with the heart beating, with or without CPB (some surgeons are 
employing percutaneous bypass) and the use of... 

, . .profound effect on minimizing perioperative care needs and shortening 
the recovery period following minimally invasive cardiac surgery. CPB is 
well known to be associated with significant systemic inflammatory 
responses and hemostatic derangements affecting neurologic, ventilatory, 
cardiac , renal, and hematologic parameters in the perioperative 
period. (14) Because both ventilatory and hemodynamic alterations... 

...24 hours. MIDCAB patients then can be transferred from the intensive 
care unit (ICU) or cardiac post anesthesia recovery area to a telemetry 
postoperative unit within several hours of surgery, avoiding. . . 
. . .weeks versus the 6- to 8-week usual recovery period of patients 
undergoing traditional open heart surgery. In addition, the mediastinum 
is not entered during the MIDCAB, so the risk of . . . 

...indications for this procedure should be patient related and not 
determined by surgeon preference. Many cardiothoracic (CT) surgeons are 
proceeding with caution prior to totally abandoning CPB. According to 
Lytle, (17... via a small incision with limited visualization and the need to 
operate on a beating heart . 

The majority of minimally invasive cardiac surgeries involve CABG 
of the LAD artery with an in situ ITA graft to bypass... 

...to angioplasty in terms of the extent of revascularization achieved. So, 
why have minimally invasive cardiac surgery if a patient can simply 
undergo a percutaneous coronary angioplasty procedure? There are certainly 

...and now require reoperation. ( 6, 11, 20, 21) 
PREPARATION OF THE PATIENT 

After the patient, cardiologist , and CT surgeon have decided that 
the MIDCAB is the procedure of choice, the CT. . . 

...including discontinuing aspirin or products containing aspirin for 7 
days prior to surgery . 

INTRAOPERATIVE PHASE 
Cardiopulmonary bypass support standby 

The operating room has MIDCAB-specif ic tools and instruments in 
addition to... lung ventilation (right lung) may be employed in MIDCAB 
surgery to improve access to the heart and decrease cardiac movement 
caused by inflation/deflation of the left lung. (15,23) 

Incisions 

The obvious feature of minimally invasive cardiac surgery is a 
small incision that decreases patient trauma and accelerates recovery. The 
majority of . . . 

. . .being used, and/or arteries being bypassed. Additional mini-incisions 
include mini-sternotomy, and parasternal, sv±)xiphoid , and posterolateral 
approaches. (6,11,12) 

If an ITA is the conduit of choice, the... 

, . .usually performed via direct vision after retractors are positioned to 
lift the ribcage off the heart . Video-directed ITA harvesting can also be 
performed via thoroscopic approach. However, the use of . . . 
...and anastomosis 

MIDCAB grafting is technically demanding due to placement of sutures 
on a "beating" heart . The heart may be either slowed or temporarily 
stopped by pharmacologic agents such as (Beta)- and calcium... 

...of the most significant technologic advances affecting the quality of 
the anastomosis in minimally invasive cardiac surgery. (11) Two 



artery bypass grafting without cardiopulmonary bypass. Ann Thorac Surg. 
1993;55: 486-489. 

(21.) Moshkovitz Y, Lusky A, Mohr R. Coronary artery bypass without 
cardiopulmonary bypass: Analysis of short term and midterm outcome in 220 
patients. J Thorac Cardiovasc Surg. 1995;110:979-987. 

(22.) Subramanian VA, Mc Cabe JC, Cellar CG. Minimally invasive direct 
coronary artery bypass grafting without cardiopulmonary bypass: Two year 
clinical experience. Soc Thorac Surg Proc. 1996;20:128-129. 

(23. J Cayes. . . 

. . .patients undergoing minimally invasive coronary artery bypass surgery: 
Mini-sternotomy and mini-thoracotomy approaches. J Cardiothorac Vase 
Anes. 1996;10(4) :531-535. 

(24.) Borst C, Jansen EW, Tulleken CA, et al. Coronary artery bypass 
grafting without cardiopulmonary bypass and without interruption of 
native coronary flow using a novel anastomosis site restraining device... 
LC, et al. Port access coronary artery bypass grafting. A proposed surgical 
method. J Thorac Cardiovas Surg. 1996;11:567-573. 

(26.) Pompili MF, Yakub A, Siegel LC. Port access mitral... 

...of internal thoracic artery undergoing coronary artery bypass grafting: 
Continuous-wave doppler assessment. J Thorac Cardiovasc Surg. 
1996;112:52-58. 

(28.) Chien-Yun Wu. Assessment of post discharge concerns of coronary 
artery bypass graft patients. J Cardiovasc Nurs. 1995; 10(1) :l-7. 
(29.) MacGovern JA, Benckart DH, Landrenneau RJ, Sakert T... 
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. . . remain unknown despite thoracentesis, closed pleural biopsy, 

transthoracic needle aspiration, or bronchoscopy. Recent advances in 
endoscopic technique, video equipment, and the development of better 
instrumentation have contributed to the resurgence of . . . 

...of the pleural space. Simple rigid thoracoscopy can be performed under 
local anesthesia in an endoscopy suite or under general anesthesia in an 
operating room. When performed under general anesthesia, a. . . 



a 

...operative procedures. These procedures often require improved 
visualization and precise instruments. The development of an endoscopic 
stapler that simultaneously cuts, staples, and limits air leaks was a major 
advancement for the... of continued air leak, and the recurrence rate. 
Small, asymptomatic pneumothoraces in patients with adequate 
cardiopulmonary reserve may be managed by simple aspiration or 
observation. If the pneumothorax is large or. . . 

...bleb resection and pleurodesis is 3.6% (mean follow-up, 9.1 years) . [65] 

Endoscopic photocoagulation by argon or neodymium: 
yttrium-aluminum- garnet {ND:YAG) lasers can be used as curative... 
thoracotomies and limit hospitalizations for malignant pericardial 
disease . [74 , 75] Its superiority to the subxiphoid pericardial window for 
both benign and malignant pericardial disease, however, has not been 
shown. [76] We believe that the subxiphoid approach for pericardial 
drainage is simpler, minimally invasive, and effective. 
COMPLICATIONS 
Morbidity 

Known complications of thoracoscopy ... It is useful for therapeutic 
procedures such as pleurodesis and uncomplicated empyema drainage. Current 
endoscopic and VATS techniques have the potential to limit morbidity and 
reduce hospital stays for major operations... 

...Med 1991; 114:271-76 [3] Adams DCR, Wood SJ, Tulloh BR, et al. 
Endoscopic transthoracic sympathectomy: experience in the south west of 
England. Eur J Vase Surg 1992; 6:558... 

. . . esophagomyotomy . Ann Surg 1992; 216:291-96 [5] Donnelly RJ, Page RD, 
Cowen ME. Endoscopy- assisted microthoracotomy : initial experience. Thorax 
1992; 47:490-93 [6] Kirby TJ, Mack MJ, Landreneau RI . . . 

...C, Cargnino P, Viallat JR. Thoracoscopy in the early diagnosis of 
malignant pleural effusion. Endoscopy 1980 ; 12: 155-60 [14] Boutin C, 
Viallat JR, Cargnino P, et al . Thoracoscopy in malignant ... Comparison of 
open versus thoracoscopic lung biopsy for diffuse infiltrative pidmonary 
disease. J Thorac Cardiovasc Surg 1993; 106:194-99 [39] Daniel TM, Kem 
JA, Tribble CG. Thoracoscopic surgery for diseases... 

...461-64 [53] Wakabayashi A. Expanded applications of diagnostic and 
therapeutic thoracoscopy. J Thorac Cardiovasc Surg 1991; 102: 721-23 [54] 
Benfield JR. Commentary. Ann Thorac Surg 1991; 51:464 [55... 

...chest tube using tetracychne and bleomycin for control of malignant 
pleural effusion. J Thorac Cardiovase Surg 1993; 105:74348 [59] Aelony Y, 
King R, Boutin C. Thoracoscopic tale poudrage pleurodesis for. . .Tone M, 
Grassi M, Nerlie FP, et al . Nd:YAG laser pleurodesis via thoracoscopy: 
endoscopic therapy in spontaneous pneumorthorax . Chest 1994; 106:338-41 
[67] Dowling RD, Keenan RJ, Ferson PF. . . 

...Surg 1992; 54:403-09 [76] Moores DW, Alen KB, Giuman DJ, et al . 
Subxyphoid pericardial window for pericardial tamponade: safe, cost 
effective, and durable [abstract 27]. In program and abstracts... 

...GR, Rogers RM. Adult respiratory distress syndrome following 
intrapleural installation of tale. J Thorac Cardiovase Surg 1983; 
85:523-26 [81] Boutin C, Viallat JR, Camino P, et al. La thoracoscopic... 

...Departments of Pulmonary and Critical Care Medicine (Drs. Harris and 
Katuru) and Thoracic and Cardiovascular Surgery (Drs. Rice and Kirby), 
The Cleveland Clinic Foundation, Cleveland, Ohio. Reprint requests: Dr. 
Kavuru, Department... 
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chest wall, a liver span of 7 cm with a firm edge palpable in the 
siibxiphoid region, and a palpable nontender spleen. 

Sonographic imaging of the right upper quadrant was normal... 

...had nagging epigastric and right upper quadrant abdominal pain for many 
months. Upper gastrointestinal tract endoscopy showed mild nonspecific 
changes. When he was last seen in June 1993, the pain had. . .with MC and HCV 
infection had renal disease. 

None of our patients had otolaryngologic or cardiac manifestations 
of MC, although these manifestations have been described by others. One of 
our patients . . . 
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. . . per minute, blood pressure of 100/60 mm Hg, moderate jugular venous 

distension, and distant heart sounds. There was no pulsus paradoxus and 
the lungs were clear. A chest x-ray, . . 

...right central lung mass with hilar and mediastinal lymphadenopathy and 
small bilateral pleural effusions. The cardiac silhouette was not 
enlarged. Two-dimensional echocardiography and computed tomography of the 
chest (Fig 1 , . . 

...4] 

The surgical options include partial or total pericardiectomy via a 
left anterior thoractomy, or siabxiphoid pericardiotomy. Thoractomy is 
more extensive but allows concomitant assessement of the pleural space. 
However, it has been associated with significant morbidity, particularly 
respiratory complications .[ 5, 6] Hence, the siibxiphoid percardial window 
has emerged as the drainage procedure most commonly employed. [1, 3, 5, 6 . . . 

. . .percent . [1, 3, 5, 6] Direct pericardoscopy has been used as an adjunct to 
the subxiphoid approach and is reported to increase significantly 
diagnostic accuracy . [7, 8] 

Recent technical advances and increasing experience with endoscopic 
surgery [9} afford the opportunity to perform the entire procedure using the 
videothoracoscope. The approach. . . 

...procedure. The major disadvantage of videothoracoscopy is that it 
requires a general anesthetic, while a subxiphoid pericardial window 
usually can be performed under local anesthesia. 

In summary, videothoracoscopic pericardial drainage appears... 



...Vacek JL, What constitutes definitive therapy of malignant pericardial 
effusion? "medial" versus surgical treatment. Am Heart J 1989; 118:428-32 

[2] Posner MR, Cohen GI, Skarin AT, pericardial disease in... 
...KS, Kesler KA, Fiore AC, Turrentine M, Hammell LM, Brown JW, et al . 
Pericardial drainage: siobxyphoid vs. transthoracic approach. Eur J 
Cardiothorac Surg 1991; 5:99-104 

[7] Little AG, Ferguson MK, Pericardioscopy as adjunct to pericardial 
...S, Levitsky S. Flexible fiberoptic pericardioscopy for the diagnosis of 
pericardial disease. J TVm Coll Cardiol 1986; 7:432-34 

[9] Coltharp WH, Arnold JH, Alford CW, Burrus GR, Glassford DM... 

...DESCRIPTORS: Endoscopic surgery 
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TEXT: 

...gravely ill patients. This approach should be considered as an 
alternative to lateral thoracotomy or subxiphoid pericardial window for 
the surgical management of patients with symptomatic benign and malignant 
pericardial effusions. 

... of medically recalcitrant pericardial effusions may often be 

required. Commonly used operative approaches include the svibxiphoid 
pericardial window and, alternatively, pericardiectomy through an 
anterolateral thoracotomy or median sternotomy. [3-9] All these approaches 
have specific shortcomings. Although the subxiphoid pericardial window is 
championed by some surgeons because of the relatively minor operative 
insult related. . . 

...open thoracotomy approaches, but that has the additional merit of 
operative morbidity comparable with the subxiphoid pericardial window 
technique , 

PATIENTS- AND METHODS 

We have used the VATS approach to manage 22... 

...symptomatic pericardial effusions. These same 14 had also undergone 
therapeutic pericardiocentesis to relieve symptoms of cardiac tamponade 
prior to referral; all had experienced recurrence of the effusions, 
however. The etiologies of... 

...the 7th intercostal space to create intrathoracic access for the 
thoracoscope and camera (Karl Storz Endoscopy -America, Inc, Olympus 
0TV-S2, Olympus Corporation, Lake Success, NY) . Exploratory video 
thoracoscopy is performed. . . 

...VATS pericardiectomy usually requires 3 intercostal access sites to 
accommodate for the video camera and endoscopic instruments. Additional 
incisional sites are most commonly positioned in the 6th intercostal space 
along the ... 

...2). One port is used to introduce grasping instruments to hold or 
retract the pericardium. Endoscopic scissors are directed through the 



other port to incise the pericardium. Occasionally, another access site. 



...facilitates exposure and visualization of the pericardium, although it 
is not required or used routinely. Endoscopic electrocautery and 
endoscopic scissors (Endoshears, US Surgical Corp, Norwalk, Conn) are used 
to divide and excise the pericardium. . . 

...the 5th intercostal space along the anterior axillary line (Fig 3 A and 
B) . Sterile cardiac defibrillator paddles and a defibrillation unit are 
always made available in the operating room to protect against an 
inadvertent sustained cardiac arrythmia. The phrenic nerve is identified 
and preserved intact (Fig 3C) . During the course of... the cancer patient 
with symptomatic pericardial effusion is being treated (Table 4). 

Improvements in video endoscopic equipment and endoscopic 
surgical instrumentation have expanded the role of thoracoscopy from a 
limited diagnostic modality to an. . , 

...3 — Pericardial Effusion: Diagnostic Evaluation * History/physical 
examination 

Dyspnea, hypoperf usion/hypotension, distended neck veins, 
distant heart sounds, paradoxical pulse * Standard chest 

roentgenogram 

Enlarged cardiac silhouette * Electrocardiogram 

Electrical alternans * Echocardiography (M-mode and 2-D) "Gold" 

standard for 

diagnosis * Computed tomography of chest 

Possibly identify pericardial mass lesion * Right heart 
catheterization 

Elevated right-sided pressures/possible pressure plateau of 
Pericardial constriction 
Table 4 — Malignant Pericardial... 

. . .'External-beam radiotherapy 

If radiosensitive tumor * Directed systemic chemotherapy 

If chemosensitive tumor * Surgical drainage/pericardiectomy 
Svibxiphoid window, transthoracic window/pericardiectomy by 

lateral thoracotomy, median sternotomy, or thoracoscopy 

Until this reported experience... 
. . .preferred a limited left anterolateral thoracotomy to perform 
pericardiectomy for effusive pericarditis. We had reserved subxiphoid 
pericardial drainage for patients with cardiac tamponade and significant 
general functional impairment, in whom thoracotomy posed too great a risk. 
Although. . . 

...is still best approached through a left lateral thoracotomy or median 
sternotomy with preparation for cardiopulmonary bypass standby. [28] 
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. . .ABSTRACT: England. Diagnoses included angina, reflux esophagitis, and 
asthma. The number of visits required to diagnose heart failure was 
greater for patients in England. The number of diagnostic tests ordered was 
similar. . . 

who presented with a complaint of shortness of breath and were 
subsequently diagnosed as having heart failure or asthma. 

Results. The results of this study, which compared teaching family 
medicine practices... 

...esophagitis, or presented with a complaint of dyspnea and were 
subsequently diagnosed correctly as having heart failure or asthma. In 
each country, general practice leading sites were used to obtain the... 

...complaint of shortness of breath. Charts were identified using computer 
searches for the diagnoses of heart failure, congestive heart failure, 
asthma, and bronchial asthma. In England, medication records were also used 
to identify potential... 

...digitalis glycosides unloading agents, aminophylline derivatives, 
isoprotenerol, steroid inhalers, or other drugs used to treat heart 
failure or asthma. A patient's chart was included only if he or she had... 

. . .paroxysmal nocturnal dyspnea, cough, nocturnal cough, or wheezing were 
excluded. Patients with prior diagnoses of heart failure, congestive 
heart failure, ...were those who stated that they had been treated 
previously with drugs commonly used for heart failure or asthma. 

The diagnostic interval was defined as the number of weeks from the 



...of breath or difficulty in breathing until the date on which the correct 
diagnosis of heart failure or asthma was recorded in the chart. 
The number of visits required to make... 

...angina pectoris or reflux esophagitis; and dyspnea or shortness of 
breath that was diagnosed as heart failure or asthma. 

These diagnoses were chosen because they are frequent and can be made 



...in breathing, is commonly encountered in ambulatory practice. [10-12] It 
is often due to heart failure or asthma. 

Documentation of well-accepted diagnostic criteria 

[TABULAR DATA OMITTED] 

was required for. . . 

...relieve the pain. [13] 

For reflux esophagitis, the diagnostic criteria were chest pain 
(substernal or sxabxiphoid ) ; pain that radiated to the jaw, the back, or 
into the epigastric area; pain that... 

...most often due to gastroesophageal reflux. [8,9] Useful diagnostic 
studies included contrast radiography, an endoscopy , radionuclide 
scintigraphy, esophageal motility studies including esophageal manometry. 
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